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How Can Classificatory 
Structures Be Used to 
Improve Science 
Education? 

Olha Buchel and Anita Coleman 

There is increasing evidence that libraries, traditional and digital, must support 
learning, especially the acquisition and enhancement of scientific reasoning 
skills. This paper discusses how classificatory structures, such as a faceted the- 
saurus, can he enhanced for novice science learning. Physical geography is used 
as the domain discipline, and the Alexandria Digital Earth Prototype project 
provides the test bed for instructional materials and user analyses. The use of 
concept maps and topic maps for developing digital learning spaces is briefly 
discussed. 

Knowledge structures, such as classification schemes and thesauruses, are not 
often thought of or used as pedagogical systems. Also known as classificatory 
structures or knowledge organization schemes, they are used to organize knowl- 
edge for retrieval in libraries. Along with other information systems in the library, 
the online public access catalog and bibliographic databases, these tools have 
generally been designed to meet the information needs of the user who is a 
researcher or professional librarian, not the novice learner. Trends in interdisci- 
plinary study and research, the widespread availability of electronic information 
resources, and the interest of funding agencies in the development of educa- 
tional digital libraries provide an incentive to investigate how one type of classi- 
ficatory structure, the faceted thesaurus, can facilitate science teaching and 
learning. 

First, we discuss how scientific reasoning as a general educational objective 
and learning outcome can provide a framework for the design of digital learn- 
ing spaces. The goal of learning spaces is to facilitate the acquisition of scientific 
learning and reasoning skills in novice learners (Coleman 2001). Next, we 
explain the geosciences knowledge domain, with special emphasis on our test 
area, physical geography. We highlight some of the similarities between infor- 
mation organization for learning and knowledge organization in libraries. We 
find that concepts and relationships, classification, and vocabulary are critical 
components of both activities. Finally, we discuss the use of the faceted the- 
saurus as the foundation for digital learning spaces. We identify the enhance- 
ments needed for developing learning spaces in physical geography. The use of 
concept maps (Novak 2001) and topic maps (XML 2000; ISO/IEC 1999) is 
briefly discussed. The Alexandria Digital Earth Prototype (ADEPT) project 
provides the test bed for instructional materials and user analyses. ADEPT is 
supported by the National Science Foundation Digital Libraries Initiative 
Phase 2, and is a successor to the Alexandria Digital Library (ADL) project. For 
more information, see www.alexandria.ucsb.edu. 
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The Conceptual Framework 

The conceptual framework rests on a synthesis of cogni- 
tive learning theories about scientific reasoning and concepts. 
Many theories discuss learning and define the characteristic 
steps of learning: component display (Merrill 1983), informa- 
tion-processing theory (Miller 1956), modes of learning 
(Rumelhart and Norman 1981), and mental models (Mayer 
1989). From the perspective of cognitive processes that make 
up a scientific reasoning skill set, these theories show general 
agreement that scientific reasoning is closely related to prob- 
lem solving and that it involves both inductive and deductive 
reasoning. A spatial representation theory of reasoning sug- 
gests that people do better when visualizing things, and there- 
fore successful scientific reasoning includes observation and 
visualization skills (Leonard 1997). Ziman in his discussion of 
scientific research and knowledge provides a summary of 
many important aspects of science, such as patterns of fact, 
differentiating facts into categories, skills of observation, accu- 
racy, relevancy, explanation, description, generality, and 
extensive reliance on and use of instrumentation, measure- 
ment, and models (Ziman 1984). From these theories and 
research studies, it is possible to derive an operational defini- 
tion of the selective skills and critical steps in learning that are 
an integral part of the scientific reasoning process. 

We define scientific reasoning as inductive and deduc- 
tive thinking. Inductive thinking includes concept develop- 
ment, which is composed of concept acquisition, concept 
formation, and concept mapping. Deductive thinking 
includes hypothesis development, which comprises discov- 
ery, observation, model building, and evaluation/proof for- 
mulation based on empirical evidence. This definition can 
be correlated with educational objectives when teaching, 
and with learning outcomes while or after being exposed to 
learning activities such as lectures and laboratories. For 
example, training in concept mapping has been shown to 
facilitate acquisition of text information (McCormick and 
Pressley 1997). Therefore, in measurable terms of cognitive 
processes, scientific reasoning comprises: 

■ Concept acquisition (gathering facts, definitions) 

■ Concept formation and analysis (identification of 
associated properties, processes, phenomena, meas- 
uring equipments, observational methods) 

■ Concept mapping (specification or comprehension of 
relationships) 

■ Instantiation (illustration with examples and nonex- 
amples) 

■ Generalization and categorization (definition of 
abstract general relevant properties, finding similari- 
ties with other members of the broader category) 

■ Problem formulation (designing an experiment; 
selection of parameters for manipulation) 



■ Hypothesis generation (discovery) 

■ Explanation (elaboration) 

■ Prediction (accurate, relevant calculation) 

■ Evaluation (interpretation of outcomes; use of empir- 
ical evidence) 

This is neither a comprehensive, definitive, nor sequential 
list of scientific reasoning skills. It provides the theoretical 
framework for our design and prototype development of 
learning spaces. In this framework, concepts emerge as the 
foundational units for facilitating science learning. For a 
similar approach based on concepts, see Smith, et al. 
(2002). 

There are a number of definitions of the word "con- 
cept" in the learning sciences. These definitions have been 
contributed by psychologists, educators, philosophers, lin- 
guists, and cognitive scientists and include the following: 

■ A concept is an idea or thought, more precisely the 
abstraction that represents or signifies the unifying 
principle of various distinct particulars (Barrow and 
Milburn 1990). 

■ Concepts represent the fundamental elements of all 
concept areas. In formal content situations, concepts 
are classes of objects, symbols, and events that are 
grouped together in some fashion by shared charac- 
teristics (Husen 1994). 

■ Most concepts are structured mental representations 
that encode a set of necessary and sufficient condi- 
tions for their application, if possible, in sensory or 
perceptual terms (Laurence and Margolis 1999). 

These definitions show that concepts are not studied in an 
isolated manner; rather, they are studied in their associa- 
tions or relationships with other concepts. 

An important component of instructional design is the 
analysis of the concepts to be learned. Two basic types of 
analysis are: (a) content task analysis, which focuses on 
defining the critical characteristics of the concepts and the 
relationship of those characteristics according to superordi- 
nate and subordinate organizations, and (b) contextual 
analysis, which focuses on the memory and organization of 
the concepts (Husen 1994). Both types of concept analysis 
imply the specification of relationships among concepts. 
These relationships can be restated in the terminology of 
librarians: analyzing characteristics and superordinate and 
subordinate organizations of concepts, students define 
generic-specific and object-property types of relationships. 
During contextual analysis, students determine other types 
of relationships between concepts, which librarians know as 
associative relationships. Associations can also be defined 
between objects and processes, objects and events, tools 
and methods, etc. 
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Related to concepts, but not quite the same from the 
standpoint of educators, are the words "subject," "topic," 
and "class." The subject is a field of knowledge or estab- 
lished area of instruction, for example, the subject of math- 
ematics. Subjects are often associated with disciplines. 
Teachers, scholars, and other workers tend to specialize in 
the study or use of a particular body of knowledge — or we 
could say subject/discipline. Subjects involve not merely 
their particular subject matter, but a particular kind of activ- 
ity related to it. Topics, on the other hand, are subjects that 
invite treatment by a number of disciplines. The topic may 
involve a number of concepts from different subjects, or it 
may be led or dominated by a single subject. The topic web 
is a schematic, annotated way of planning the topic, showing 
how a variety of ideas, activities, subject areas, or skills are 
related to the core idea (Blake and Hanley 1995). Class is a 
group, set, or kind of things sharing common attributes. It is 
frequently associated with the set: a number of things of the 
same kind that belong or are used together. 

Theoretically, a discipline determines its subject, iden- 
tifies topics, breaks them down into classes and concepts, 
determines relationships, and teaches them via a number of 
activities. Physical geography is the domain used here to 
investigate how concepts are organized in classroom teach- 
ing and learning. 

The Discipline of Physical Geography 

Document analysis was used to examine the organization of 
content in one textbook as well as traditional classroom lec- 
tures supplemented by Microsoft PowerPoint presentations. 
We chose materials from introductory freshman and sopho- 
more courses in physical geography. Informal interviews 
with two teaching faculty supplemented the formal docu- 
ment analyses. Curriculum materials used include 
Christopherson (2000). 

Document analysis is a method of research that is used 
to study historical documents, usually primary source mate- 
rials. This method can be used to investigate details like doc- 
ument type, date, creator, as well as answer questions like 
why was the document written and what can be inferred 
about the document creator and other pertinent subject 
matters. Education staff at the National Archives and 
Historical Administration have created and made publicly 
available via their Web site a number of document analysis 
worksheets for different types of documents, such as maps, 
text, etc. (NARA 2001). 

Lectures and textbooks have been the primary tools of 
Western education for some time now. Lecture materials 
are unusual in that they can be considered as both primary 
and secondary source materials. Textbooks are clearly sec- 
ondary source materials. Good lectures summarize, synthe- 



size, and present a vast amount of material in a bite-sized 
chunk. Textbooks provide explanation, corroboration, and 
pointers to more materials on the subject. Both types of 
materials were examined in order to identify key aspects of 
their organizational structure. 

A limitation of these analyses is the lack of observation 
of real learning activities, evaluation, and user studies of 
physical geography learning in students. However, we feel 
that such studies, while useful, should be preceded by a 
clear understanding of the nature of the discipline as per- 
ceived and presented by its expert teachers. 

We found that organization by concepts is the preferred 
method for presenting learning material. Concepts are the 
building blocks in the educational process. Instructors 
teaching concepts also defined the terminology and 
explained the relationships among concepts. Thus, in geog- 
raphy teaching, a variety of resources for particular natural 
processes or phenomena are presented as terms selected 
and defined by the instructor; and relationships within and 
external to other processes, phenomena, tools, methods, 
classifications, theories, and states are explained, explored, 
and studied. 

One of the key aspects of geography learning at the 
undergraduate level is vocabulary — terminological lists, lists 
of standard terms, and their definitions. Additionally, many 
geographic terms and concepts represent details of natural 
phenomena and require pictorial explanation. For example, 
alluvial fans and geologic folds are explained with text, ver- 
bal analogies, images, diagrams, maps, and photographs. 
Educators create personalized collections of images of natu- 
ral phenomena, processes, and objects. These are accompa- 
nied by definitions, which sometimes are cross-linked with 
others, offered as a glossary, and used for presenting new 
material to students. 

Scientific classifications are of great importance. The 
textbook contained about 70 classifications, ranging from 
objects (soils, rocks, minerals) to phenomena (hurricanes, 
tornadoes) to spatial and temporal divisions such as geologic 
time periods. Additionally, instructional materials pointed to 
a number of other classifications of objects and phenomena. 
For example, there are more than 2,000 coordinate systems 
alone. 

A final aspect of organizing for learning in geography is 
the attention given to the expression (representation) of 
geographical concepts and their relationships using mathe- 
matics — measurements from instruments for specific con- 
cepts, equations that specify relationships. Through 
computation, most of these are ultimately transformed and 
represented as visualizations such as climographs, hydro- 
graphs, hypsographic curves, etc. These visual and mathe- 
matical representations are used extensively to promote 
basic scientific interpretation of complex phenomena and 
processes, often not possible by mere observation. 
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Real-world phenomena taught in physical geography 
are presented under disciplinary aspects of geography, geol- 
ogy, physics, biology, chemistry, astronomy, and other sci- 
ence and engineering disciplines. Synthesis of diverse 
perspectives is considered to be an outcome and strength of 
geographical knowledge and is consistently highlighted in 
presentations. This contrasts directly with the widely held 
view of science as essentially reductionist in nature. But it 
fits with the study of geography as an applied science, deal- 
ing with measurements, forecasting and modeling, and 
interpretation of natural phenomena. 

Similarities and Differences between 

Organization for Learning and 
Knowledge Organization in Libraries 

Summarizing, the two activities of organization for learning 
and organization for information retrieval in libraries appear 
to have many similarities. Concepts, relationships, and clas- 
sifications are also key tools that are used to organize knowl- 
edge in libraries. Librarians, like educators, use the same 
concept-related terminology (but with somewhat different 
meanings), specify the same relationships, and are involved 
in similar processes related to concept analyses. How are 
library concepts different from concepts used by educators? 
Are terms, classes, facets, and subjects the same as con- 
cepts? How are concepts arranged in library classification 
schemes? How do librarians analyze concepts? 

For librarians, a concept is a knowledge unit with simi- 
lar characteristics. Often, the term "concept" is used inter- 
changeably with words such as "term," "subject," "subject 
heading," "topic," and "facet." "Terms" are the main compo- 
nents of thesauruses, while "subjects" or "subject headings" 
comprise the subject heading lists, like Library of Congress 
Subject Headings (LCSH) or Dewey Decimal Classification. 
Unlike terms, which mainly include concepts from a specific 
domain related to phenomena, subject headings — human 
constructs — may include different types of concepts, specifi- 
cally names, time periods, form, and topics. The main differ- 
ences between terms and subjects can be described as 
follows: 

1. In general, a term denotes a single concept, while a 
subject heading may consist of composites of terms, 
although it also may consist of a single concept 
(Dykstra 1988). 

2. The guidelines for thesauruses give rules for estab- 
lishing hierarchical relationships and for assigning 
associative and hierarchical terms. LCSH also has 
rules that are used when establishing new headings; 
however, composite headings are more difficult to 
relate than terms, and there remain many headings 



and relationships that were established before the 
rules were made (Dykstra 1988). 

The term "topic" is frequently used interchangeably 
with the terms "subject" and "subject heading," or "topical 
subject." Topic represents an aspect of the main subject 
other than form, place, or period — for example, headings: 
Libraries, Agriculture. 

"Subject" is defined as any one of the topics or themes 
of a work, stated explicitly in the title or text or implicitly in 
its message. In library cataloging, books and other items are 
assigned one or more subject headings that represent their 
content to assist users in locating information by subject. In 
indexes and bibliographic databases, the subject headings 
assigned to documents are called descriptors. Topics and 
subjects in library classifications are associated with docu- 
ment aboutness. In library cataloging, subject analysis has 
traditionally been carried out on the summarization level 
that is finding the one overall subject concept that encom- 
passes or can represent what the whole item is about. 
Alternatively, the 20% rule is invoked where 20% of the doc- 
ument is about the subject (Taylor 1999). 

In library and information science, class is "the first 
order of structure in a hierarchical classification, at which 
level major disciplines are represented. A class may incor- 
porate one or more divisions, which in turn may incorporate 
one or more subdivisions" (Library of Congress 2001). 
Examples of classes are the fundamental disciplines or what 
educators refer to as subjects that are the foundation of the 
main classification systems: mathematics, physical science, 
human science, history, art, and so on. Classes are usually 
divided and arranged according to principles of categoriza- 
tion, such as shared properties and exclusivity. 

Relationships among concepts are specified to varying 
degrees by different types of classificatory structures. For 
example, thesauruses generally specify only three types of 
semantic relationships (equivalence, hierarchical, and asso- 
ciative) (NISO 1993). Library classifications are limited in 
how relationships can be constructed or how many can be 
specified by many factors, such as the type of scheme 
(faceted or enumerative, universal or special) and the hospi- 
tality of the inherent notation. In faceted thesauruses or 
faceted classifications, the relationships are structured with 
a central idea in mind — for example, object, process, or 
event. However, most library classifications attempt to pre- 
serve the principle of containing relationships. Containing 
relationships include: 

1. Main class or basic subject in relation to all its subdi- 
visions 

2. Genus in relation to species 

3. Whole in relation to part 

4. Class in relation to its members (Langridge 1973). 
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The principle of containing relationships does not mean 
that each item must be more special than the one preceding 
it. Many items are neither more general nor more special 
than those adjacent. For example, a book on Mozart in gen- 
eral would precede one on Mozart's operas, etc. Such knowl- 
edge organization structures correlate well to topics in 
education, where concepts from different knowledge 
domains are related to one topic. These relationships are 
often based on contextual analysis, and the relatedness is 
based on proximity of concepts in the text. For instance, the 
concept "drainage basin" is highlighted as a heading in a 
textbook; other concepts like sheetflow, interfluves, gullies, 
and continental divides appear in text below this subhead- 
ing. According to the inclusion relationships principle, 
drainage basin is a broad term, and sheetflow, interfluves, 
gullies, and continental divides are narrow terms. 

Concept, subject, and facet analyses are the processes 
by which public knowledge structures are used and created. 
They are familiar activities to librarians, and distinctions 
between them are often not made. Concept analysis, usually 
done by indexers, uses an indexing language or thesaurus. 
Subject analysis as done in library cataloging is the process 
of assigning subjects (subjects are much broader than con- 
cepts or facets) from a controlled vocabulary list (or a the- 
saurus) to a document. Discourse communities interpret 
facet analysis in different ways. Classificationists, designers 
of classification schemes, perform facet analysis when they 
try to identify the fundamental classes needed or inherent in 
a subject. The definition of facet analysis we use in this study 
is based on the original work of Ranganthan. It is also cur- 
rently used by the Facet Analysis Theory (Facet Analytical 
Theory 2001) project to create subject-based portals for the 
Web. Facet analysis is the "rigorous process of terminologi- 
cal analysis where the vocabulary of a given subject is organ- 
ized into facets and arrays, resulting in a complex knowledge 
structure with both semantic and syntactic relationships 
clearly delineated" (Broughton 2002, 137). 

These analysis techniques are used to solve the disam- 
biguation problems of semantics, which are well-known 
problems in information retrieval. When a user searches 
using a word or phrase, do the records that are retrieved 
with the same words or phrase really correspond to what the 
user meant? Classificatory structures take care of semantic 
problems such as synonyms and homographs in many dif- 
ferent ways — for example, thesauruses use qualifiers and 
parenthetical statements. They also specify relationships 
between terms. Semantics therefore refers to the meaning 
of the term, both its dictionary definition as well as all the 
associations to it. Definitions are called the "reference" or 
"denotation," and associations are called "connotation." 
Definitions are limited and often standardized by commu- 
nity consent and use, but connotations may be infinite since 
they are determined by personal experience. Thesauruses 



select associations and include them in three kinds of 
semantic relationships; indexing languages try to describe 
many more associations. However, we find that in geography 
teaching many more associations (connotations) need to be 
specified and described for the novice learner. This is one 
important difference. Another difference is that definitions 
(denotation) must also be provided. Given these surface 
similarities, we decided to find out how, if, and what knowl- 
edge organization system could be used to facilitate physical 
geography science learning. Our specific questions: How 
can library classification schemes and thesaurus -type knowl- 
edge structures be used for educational purposes? How can 
differences between organization for learning and for infor- 
mation retrieval be reconciled? 

There are a number of earth sciences thesauruses that 
include physical geography and these are described briefly 
in appendix 1. 

To answer the question of whether a thesaurus can be 
used for educational purposes, a comparison of concepts in 
two types of information resources was carried out. 
Concepts from physical geography texts and the major the- 
saurus in the geosciences, GeoRef, were compared. We also 
examined the information system GEOBASE, a database 
that indexes materials in physical geography. 

Physical geography is one of the subjects in geosciences; 
it may be considered a marginalized knowledge domain 
because it does not have a major classification scheme or a 
thesaurus devoted only to it. We found that documents on 
physical geography have just a linear list of terms rather than 
a thesaurus for collection indexing and retrieval. The 
GeoRef thesaurus does contain some terms used in physical 
geography, but many of them are not included. According to 
our preliminary estimates, 65% of concepts explained in the 
textbook cannot be found in GeoRef. Examples of concepts 
not found in GeoRef are angle of incidence, angle of repose, 
atomic number, atomic weight, autumnal equinox, available 
water, average global temperature, azimuth. A full list of 
concepts not in GeoRef is available on the ADEPT server at 
http://piru.alexandria.ucsb.edu/~buchel/concepts/p4.html. 

To answer the question of how a library classification 
scheme can be used to support science learning, we exam- 
ined two widely used classification schemes: Library of 
Congress Classification and the Dewey Decimal 
Classification. We found that many physical geography con- 
cepts are excluded from these major, albeit general, classi- 
fication schemes. We speculate that this is so because 
concepts are neither subjects nor topics. Examples of geog- 
raphy concepts not found in these tools are open and closed 
systems, law of basin areas, leeward. However, these terms 
are needed if geographic information resources such as 
maps and datasets are to be more adequately described for 
information retrieval in a library catalog that supports sci- 
ence learning. 
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Some universal classification schemes are employed 
primarily outside the United States, but many of these are 
based on subjects and disciplines similar to LCSH and 
DDC, so geology concepts would be separated from geog- 
raphy resulting in educational limitations. 

Another disadvantage of current universal classification 
schemes is their use of the principle of containing relation- 
ships, not the principle of building relationships around the 
main idea — object, process, or event — as the guideline for 
knowledge organization. Thus, they do not represent the con- 
cept relationships that reflect the order of things in science. 

Scientific classifications differ from library classifica- 
tions and subject thesauruses in many ways. One significant 
difference is that library classifications are based on the lit- 
erary warrant and link topics to subtopics. Many scientific 
classifications (chemistry, physics, biology, medicine) belong 
to disciplines that have widely accepted classifications and 
categorizations. Most of the concepts in these disciplines 
might naturally fit into thesaurus hierarchies based on the is- 
A relationship, often referred to as broad term (generic) - 
narrow term (generic) (BTG-NTG) relationship. The prolif- 
eration of special library classifications and thesauruses in 
many science disciplines shows that many more relation- 
ships and deeper subject intension is often needed than pro- 
vided by general-purpose schemes. Physical geography, 
however, is a discipline that is somewhat unique. 
Geographers and geomorphologists do not have unanimous 
approaches to classifying real-world phenomena or 
processes; rather they have multiple classifications based on 
various criteria. All are considered equally important for 
teaching the science of geography. 

Limitations of Existing Knowledge Structures 

As early as 1944, Swank pleaded for a critical discussion that 
recognized the interrelationships between classification, 
library catalogs, indexes, and bibliographies (Swank 1944). 
While in the digital world these tools are certainly merging 
and can be merged, our analysis shows that other critical 
interrelationships that need to be considered for the devel- 
opment of digital learning spaces are the ones that integrate 
knowledge structures and reference sources. This means 
that we should explore the merging of knowledge structures 
such as classification schemes and thesauruses with refer- 
ence works such as encyclopedias and dictionaries. Included 
in this list are glossaries, gazetteers, and terminology lists. 
Reference tools like Xrefer (www.xrefer.com) and Atomica 
(http://atomica.com) already support limited thesaurus+def- 
inition+ encyclopedia linkages. However, we do not discuss 
the integration of these sources further in this paper. We 
focus only on the limitations of classificatory concepts such 
as hierarchy, semantic relationships, and order as they are 



currently implemented or used in knowledge structures. 
The enhancements needed are also discussed. 

The thesaurus' hierarchical relationships — generic, 
instance, and partitive — are not enough to describe the full 
granularity of how phenomena or processes or objects are 
analyzed in physical geography. To illustrate this point, let us 
consider types of "atmosphere," specifically, its NTG rela- 
tionships. Figure 1 shows them listed in alphabetical order. 

All these concepts represent types of atmosphere. They 
are all linked to atmosphere with one type of relationship, 
NTG. However, for a specialist in the field, these concepts 
differ in their relationship to the concept atmosphere; 
namely, they are based on different classifications that con- 
sider different criteria. Following the faceted thesauruses' 
practices, such as those in the Art and Architecture 
Thesaurus (A&AT, available at www.getty.edu/research/ 
tools/vocabulary/aat), these different classifications can be 
maintained in different "nodes," which simply mean differ- 
ent sets of subtypes. Nodes themselves are treated as nonin- 
dexing terms and are shown in angular brackets in figure 2. 

By default, the conventional thesauruses and thesaurus 
construction software, such as Multi-Tes (available at 
www.multites.com/), arrange narrower concepts in alpha- 
betical order. Such an arrangement is not a satisfactory 
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10 Buchel and Coleman 



LRTS 47(1) 



foundation for building learning spaces in physical geogra- 
phy. In real geography learning, concepts are arranged in a 
certain order, which is by no means alphabetical, and differs 
depending on the concept. It may be chronological or based 
on disciplinary logic. For example, geological time periods 
are arranged in a chronological order that is based on macro 
time scales. Other times, arrangements are based on micro 
time scales (seconds or minutes or even less). The need for 
ordering concepts exists in library classification schemes too 
(for example, the DDC has preference order, and Colon 
Classification recommends a citation order). However, gen- 
eral thesauruses usually do not specify a citation or prefer- 
ence order. The exception is faceted thesauruses, such as the 
A&AT Our findings suggest that ordering of concepts in sets 
(or nodes) is desirable for enabling learning. 

It would also be useful to add multiple ordering of con- 
cepts — for example, as the concepts are organized in the text- 
book. In the literature, concepts can be repeated as subtypes 
of one concept under different classifications. For instance, 

1. N. Lancaster (1995) differentiates the following dune 
types: 

■ Crescentic dunes (barchans and crescentic ridges) 

■ Linear dunes 

■ Star dunes 

■ Parabolic dunes 

■ Nebkhas 

■ Lunettes 

2. E. D. McKee (Christopherson 1999) differentiates: 

■ Crescentic dunes (barchans, transverse, parabolic, 
barchanoid ridges) 

■ Linear dunes (longitudinal, seif) 

■ Star dunes 

■ Other dunes (domes and reversing) 

3. L. Aufrere (Christopherson 1999) classifies dune in 
the following way: 

■ Longitudinal 

■ Oblique 

■ Transverse 

In these classifications, linear, crescentic, and star dunes 
appear in two classifications. To incorporate all these classi- 
fications into a thesaurus, we would have to list some of the 
terms as subtypes of sand dunes twice or more. A sample 
concept map including all sand dune classifications is avail- 
able at http://piru.alexandria.ucsb.edu/cmaps/dunes/Sand 
%20Dunes.html. The classifications are taken from 
Nicholas (1995). 

Some universal classification schemes are employed 
primarily outside the United States, but many of these are 
based on subjects and disciplines, so geology concepts 
would be separated from geography, resulting in educational 
limitations. 



Another peculiarity of concept arrangements in text- 
books is that they are not in the alphabetical order usually 
found in thesauruses. Very often orderings carry additional 
semantic information — for instance, they show chronologi- 
cal sequence or evolution. Thesauruses should reflect such 
scientific orders. These orderings do not necessarily have to 
be displayed for the users; they can be used only by librari- 
ans or in the background. The users will just see the 
sequence of concepts in a way the phenomena or their types 
are arranged in nature, or in chronological order or the 
order in which scientists usually arrange them. 

Ranganathan suggested the following possibilities for 
order in array within a facet in addition to alphabetical order 
(Langridge 1973): 

■ Increasing quantity. Types of polygons could be 
arranged in this order: triangle, quadrilateral, penta- 
gon, hexagon, heptagon, octagon, nonagon, decagon, 
hendecagon, dodecagon, etc. 

■ Later in time. Writers in literature could be arranged 
according to their date of birth. 

■ Later in evolution. Living things could be arranged in 
this way. 

■ Spatial contiguity 

■ Increasing complexity. Methods, instruments, 
machinery could be arranged in this way. 

■ Canonical order. This means a traditional order, such 
as arithmetic, algebra, geometry. 

■ Favored category or literary warrant. This order 
could give precedence to the subjects in the array 
about which most had been published. 

Subject intension is depth of the subject, the micro- 
topics. If relationships that support scientific theories, clas- 
sifications and categorizations, and concepts on a level of 
even micro-topics are available, they can be used for the 
construction of concept maps. Concept maps are gaining 
quick popularity as a favored instructional material in 
many disciplines (Novak 2001). There are a number of 
software packages that allow students and instructors to 
construct concept maps. IHMC software is available at 
http://cmap.coginst.uwf.edu and Inspiration is available at 
www.inspiration.com. However, our experience at ADEPT 
indicates that many instructors do not have the time to 
build concept maps and organize their materials using 
them. Another reason why concepts maps are not widely 
constructed in science is because it is very difficult to build 
a concept map from scratch and show the complexity of 
relationships on one plane, as opposed to multidimensional 
space. However, instructors are often willing to use con- 
cept maps in instruction if they are constructed, main- 
tained, and organized by other responsible entities, such as 
libraries. 
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Convergence 

We conclude that a faceted thesaurus based on scientific 
classifications of disciplinary-specific facets such as objects, 
processes, phenomena, and methods can provide the foun- 
dation for developing digital learning spaces in physical 
geography. It must be constructed with great care given to 
the contents, categorization, and quality of the hierarchies. 
For example, polyhierarchies must specify roles and have 
more detailed associative relationships. An ALCTS commit- 
tee has been investigating the area of subject relationships; 
see www.ala.org/alcts/organization/ccs/sac/rpt97rev.html for 
their report. Hierarchies must also link types and parts of 
objects to objects, processes to processes, etc. Besides over- 
coming as many of the limitations mentioned above as pos- 
sible, other specific enhancements are also needed and are 
described below. 

Facets: Facets are "clearly defined, mutually exclusive, 
and collectively exhaustive aspects, properties or character- 
istics of a class or specific subject" (Maple 1997). Our analy- 
sis derived similar facets in physical geography that were 
originally assembled as universals in the context of all disci- 
plines (Dahlberg 1978): 

■ objects (for instance, landforms, hydrologic bodies, 
rocks, soils) 

■ properties, attributes 

■ processes and activities (fluvial processes, eolian 
processes, atmospheric processes) 

■ instruments 

■ theories, principles, classifications 

■ applications 

■ disciplines (geophysics, geostatistics, geochemistry, 
etc.) 

Names for Relationships: Another desirable 
enhancement that should not be overlooked is more 
detailed specification of the associative relationships among 
concepts. Relational structures — indicated usually by an 
abbreviation RT for related term or by AS, often used for 
associative relationships — are neither sufficient nor explicit. 
While the task of decoding what is hidden behind the abbre- 
viation would not seem to be complex for the more experi- 
enced users of a specific domain, for the novice domain 
users, in our case, students, it will be difficult to understand 
the nature of RT relationships without specification. 
Therefore, for students a short explanation of the associative 
relationships is necessary. 

Labels for Nodes: Node labels are organizational 
devices that are often used to arrange hierarchical displays 
(Milstead 1998). An example of node labels for concepts of 
atmosphere types is shown in the next section. Node labels 
are enclosed within angled brackets. 



Support for Orders in Arrays of Related Concepts: 

As discussed previously, concepts in the relationships can be 
ordered not only alphabetically, but also in chronological, evo- 
lutional, canonical, and other sequences. Agreement is 
needed for how objects should be ordered in geosciences. For 
instance, in our example with atmospheres, the flexibility of 
defining sequential orders lets us arrange concepts of atmos- 
pheric types in the natural order as is shown in figure 3. 

Using Topic Maps for Digital Learning Spaces 

Many technical and theoretical approaches offer solutions to 
interlink concepts; semantic nets, ontologies, topic maps, 
and concept maps are some of them. The use of the ISO 
Topic Map standard, XTM, as a tool for building and dis- 
playing digital learning spaces is briefly explored in the fol- 
lowing paragraphs (XML 2000). 

Topic maps provide "a standardized notation for inter- 
changeably representing information about the structure of 
information resources used to define topics, and the rela- 
tionships between topics" (XML 2000; ISO/IEC 1999). The 
topic definition in the standard is similar to the librarian's 
definitions of topics or subjects. However, it is possible to 
use topic maps for linking concepts and specifying relation- 
ships between them. In other words, it is possible to con- 
struct information resources such as concept maps based on 
classificatory knowledge structures, like the faceted the- 
saurus using the XTM standard. In doing so, no significant 
distinction between concepts and topics is made. 

As examples of topic maps, XTM and faceted the- 
sauruses have many features in common: 

■ Both link concepts. 

■ Both treat concepts and relationships separately. 

■ Both use controlled vocabularies. 

■ Most relationships in both standards have symmetri- 
cal counterparts. 
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Figure 3. Natural Order for "Atmosphere" 
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■ Both serve as backbones in information systems that 
allow linking the information resources to the con- 
cepts; the only difference is that topic maps do this 
internally within the topic map, and thesauruses do 
this externally — surrogate bibliographic records carry 
linkages to the concepts in the thesaurus. 

■ In both standards hierarchies play an important role 
in information organization. The first step of organiz- 
ing concepts into classes and subclasses of concepts in 
topic map construction is similar to the task of defin- 
ing a genus and species, a primary task in building a 
thesaurus. 

■ Classes in topic maps and hierarchies in thesauruses 
facilitate a systematic approach to cross-referencing 
concepts from different facets; from these an ontolo- 
gist will have a clear picture in terms of the categories 
for characterizing the concepts. 

Standard thes auras relationships can be mapped to 
topic map terminology as shown in figure 4. 

The advantages of topic maps are that they are in XML 
format and have a number of software packages — for 
authoring, navigating, and displaying. These software pack- 
ages help users and creators visualize the contents of the 
concept space and display explicitly concepts and relation- 
ships among concepts. The visualizations can be shown to 
users as concept maps. Concepts immediately related to a 
particular concept can be viewed as a concept map for the 
particular concept. The relationships in topic maps also have 
a much richer structure than the relationships in the- 
sauruses. While thesauruses have only a predefined set of 
relationships, the XTM standard gives full semantic freedom 
in the specification of relationships. This is both an advan- 
tage and a disadvantage. Since concepts and relationships 
are important for librarians and educators and may vary 
based on discipline, different learning spaces can be 
designed for different domains. 

Relationships in topic maps have two components: role- 
defining topic and role. Role-defining topic can be 
expressed as a verb; for example, written by, has, originates. 
The idea of including verbs in a concept space is interesting, 
since most library knowledge organization schemes have 
always tried to avoid verbs. In science education, verbs are 
important information elements and are used quite exten- 
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Figure 4. Thesaurus— Topic Map Relationships Mapping 



sively: modify, move/transport, measure, capture, produce, 
protect, damage, form, originate, re/distribute, dissipate, 
accumulate, gravitate, occupy, cover, resist, protect, dissolve, 
decrease, increase, exist, generate. For the role-defining top- 
ics we initially recommend implementing isAssociatedWith, 
Has-Constitute/Comprise, IsStudiedln-Studies, Uses- 
IsUsedBy, IsCausedBy-Causes using XTM. However, a more 
complex typology of relationships can also be specified. 

Roles refer to the related concept and explain its cate- 
gory. For roles, names of basic categories — or facets — such 
as, processes, methods, tools, properties, objects; or their 
more detailed subcategories: landforms, landscapes, hydro- 
logic bodies, vegetation, fluvial processes, and other can be 
applied. Roles are the elements that can make the topic map 
model especially attractive to educators and novice learners. 
Figure 5 shows the list of relationships and roles needed for 
teaching and learning about atmosphere. 

Due to the complexity of the relationship structure in 
the XTM standard, the relationships have to be specified in 
both directions: from concept a to concept b and from con- 
cept b to concept a. From this perspective, the thesaurus 
appears to be a more efficient model; the symmetrical rela- 
tionships (in our case from b to a) are derived from the rela- 
tionship between a and b. The weakness of both standards 
though is that they lack the predefined behavior of relation- 
ships. While in thesaurus the behaviors are described in the 
NISO standard, no action is taken upon it by the existing 
software packages. For instance, knowing classes of con- 
cepts and the directionality of relationships, one could 
impose the constraints that would disallow such entries as 
Hamlet wrote Shakespeare, or erosion is made of sand. The 
constraints that would disallow such entries are necessary if 
we are going to use the help of the scientific community in 
building the relationships. Additional research of relation- 
ship behavior in concept spaces is highly desirable. Details 
are available in Hill et al. (2002). 



IsStateOf 

IsMethodFor 

IsClassificationFor 

HasClassification 

HasAssociatedMethods 

HasStates 

CanB eMeasuredWith 

IsForMeasuring 

HasProcesses 

IsProcessOf 

HasProperties 

IsPropertyFor 

IsAssociatedWithGeosystem 
IsUsedFor 



Figure 5. Typology of Associative (Related) Relationships for 
Atmosphere 



47(1) LRTS 



How Can Classificatory Structures Be Used to Improve Science Education? 13 



The basic idea of topic maps is that all concepts are 
grouped around one central concept — topic via the inclusive 
relationship — instanceOf — instance. Each relationship can 
have a reference to a specific role-defining topic. The exam- 
ples used in the XTM standard indicate that the topics for the 
relationships can be expressed as verbs. For instance, in cre- 
ating a topic map about streams we could say: topic streams 
includes instance — has. Further, all related-to-stream con- 
cepts that can be linked with the verb has can perform spe- 
cific roles in the relationship — in this specific case, all the 
components will have a role — Part. Different types of stream 
parts can be disambiguated by the more detailed specifica- 
tion of roles: LongitudinalPart , CrossSectionalPart, 
Component. An experimental visualization of the described 
set of relationships is shown in figure 6. 

While the topic map standard offers a nice data model, 
it does not describe the theoretical details of construction 
for concept spaces: what relationships can be used, or how 
the relationships should be specified. Such principles must 
be developed. We believe that the underlying principles 
that are well suited for topic map construction are the prin- 
ciples of faceted thesauruses. These include strictly defined 
rules about specification of hierarchical relationships, use of 
controlled vocabularies, and construction of associative 
relationships. As a general organizational principle, we also 
propose using the "natural order of things" approach, 
described earlier. This means that we will structure rela- 
tionships according to the order of things as perceived in 
science/nature. Streams will be related to streams, parts of 
streams, stream properties, and other objects related to the 
streams: e.g., terraces, fluvial processes, and physical, 
chemical, and biological properties. When this approach is 
followed, a subject ontogeny is maintained as well and 
becomes a part of public knowledge structures. 

Topic maps can provide the conceptual framework for 
developing the content domain and scientific reasoning 
processes of student learning that can be associated with 
information resources. Because the standard builds a struc- 



tured semantic network over heterogeneous and topically 
diverse resources, it allows easy and selective navigation to 
the requested information as well as easy maintenance. The 
interface for topic maps can be either conventional with 
hyperlinks, or graphical, the so-called hyperbolic browser 
interface that represents concepts as the nodes in hierar- 
chies. Hyperbolic navigation where the user can rearrange 
nodes and bring areas into focus with the mouse has been 
shown to be a better interface for understanding of complex, 
heterogeneous data sets. 

Hyperbolic visualizations with Empolis or Ontopia 
allow users to enter a search term/concept phrase (Empolis 
is available at www.empolis.com and Ontopia at 
www.ontopia.net). The system responds with a concept map 
for the term/phrase. Each node of this map has other con- 
cepts associated with it with specific roles such as has-parts, 
isCausedBy-Process, and so on. Each node can be activated 
as a live hyperlink to provide entry into other thesaurus 
maps that extend or narrow the relationships and concepts 
as appropriate. Each node also has occurrence roles, the 
information resources associated with each concept. 

The use of topic maps for educational purposes may 
need certain improvements to visualizations, such as: 

1. support for multiple ordering 

2. display of hierarchical relationships 

3. more interactive features that allow a user to select 
and save existing learning spaces. A click on a concept 
node should display the information about a con- 
cept — its scope and variant notes. 

4. aggregation of resources by form/type (including 
micro-types such as charts, images, etc.) and number 
of resources (e.g., the number of models available for 
this concept) 

5. visualization limited to one concept with immediate 
relationships, not the whole body of concepts 

Conclusion 




Figure 6. Visualization of Relationships for Stream 



Summarizing, we find that classificatory notions, such as 
hierarchy, concepts, classes, facets, and vocabulary can be 
used to provide the digital learning spaces needed to sup- 
port science education in physical geography. To do so, the 
critical places where the enhancements need to take place 
in a faceted thesaurus are described: terms to be more rig- 
orously defined and maintained as concepts and facets, 
scope notes to include nodes that make the relationships 
explicit, semantic relationships to be extended with other 
disciplinary classifications and associations, and display of 
concepts and relationships in multiple orders. Other 
enhancements needed, such as combining definitions and 
illustrations with thesaurus terms and better understanding 
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of the behavior of relationships in concept spaces, have 
been identified and further investigation is recommended. 
Development alternatives include concept maps using con- 
cept mapping software or ISO topic map authoring. These 
approaches, specifically XTM, have been compared with 
existing principles and protocols for thesaurus construction 
and maintenance, and the advantages and disadvantages 
have been highlighted. 
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Appendix 
Thesauruses for Physical Geography 



GeoRef — The thesaurus contains more than 27,000 terms, 
with several standard symbolic relationships, such as 
broader term, narrower term, related term, and use for. It 
also includes usage notes, dates of addition, and coordinates 
for selected place names. The GeoRef thesaurus is primarily 
used for indexing documents of the GeoRef database, the 
premier database from the American Geological Institute. It 
is the most comprehensive database in the geosciences and 
continues to grow by more than 80,000 references a year. 
The GeoRef database covers the geology of North America 
from 1785 to the present and the geology of the rest of the 
world from 1933 to the present. GeoRef is available at 
www.silverplatter.com/catalog/gref.htm. 

GEMET — The General Multilingual Environmental 
Thesaurus (GEMET) has been created by merging differ- 
ent national and international thesauruses. The present 
Version 2000 of GEMET presents 5,298 descriptors, includ- 
ing 109 top terms, and 1,264 synonyms in English. The 
5,524 terms belonging to the parental thesauruses and not 
included in GEMET constitute an accessory alphabetical 
list of free terms. GEMET provides a complete numerical 
equivalence (all the descriptors have an equivalent) with the 
included languages. GEMET is available at www.mu. 
niedersachsen.de/cds/Guided-Tour.htm. 

Feature Type Thesaurus — A set of terms for cate- 
gories of geographic places; these are terms to indicate the 
nature of a place. It has been designed for use with 
the Alexandria Digital Library Gazetteer. Feature Type 
Thesaurus is available at www.alexandria.ecsb.edu/ 
gazeteer/Feature Types. 

CIESIN Indexing Vocabulary was developed to 
index data resources and data sets related to human interac- 
tions in global change. Metadata records containing 
CIESIN indexing terms appear in the CIESIN Gateway, 



the Global Change Master Directory, and the Earth 
Observing System Data and Information System 
Information Management System. The CIESIN indexing 
vocabulary is available at www.ciesin.org/metadata/ 
documentation/vocab/index.html. 

In NASA's Global Change Master Directory terms 
are grouped into the following categories: data center, 
instrument, location, platform, and project. Particularly 
interesting to educators would be the instrument and loca- 
tion facets. NASA's Global Change Master Directory is avail- 
able at http://gcmd.gsfc.nasa.gov/Aboutus/sitemap.html. 

USGS Thesaurus is currently under development. It 
includes a high-level set of categories that will interface eas- 
ily with the category structures currently in use within the 
USGS. Methods and sciences facets from this may be espe- 
cially useful. The current version of the USGS thesaurus is 
available at http://alexandria.sdc.ucsb.edu/~lhill/usgs_terms/ 
usgs/USGSMainPg.htm. 

Other possible classifications, glossaries, and the- 
sauruses can be culled from within physical geography, earth 
systems sciences, and other related disciplines like engi- 
neering. Some examples are: 

■ Glossary of Physical Oceanography and Related 
Disciplines (http://stommel.tamu.edu/~baum/paleo/ 
oce an/ oce an . html ) 

■ NASA Thesaurus (www.sti.nasa.gov/thesfrml.htm) 

■ Canadian Thesaurus of Construction Science and 
Technology (www.nrc.ca/irc/thesaurus/ctcst-search- 
form.html) 

■ EI Thesaurus (www.ei.org/eicorp/eicorp?menu= 
eithesaurusmenu&display=eithesaurus) 

■ INSPEC Thesaurus (www.iee.org/publish/support/ 
inspec/document/thes) 
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Use and Perception of 
the DCRB Core 
Standard 

M. Winslow Lundy 

In January 1999, the Programfor Cooperative Cataloging approved the core bib- 
liographic standard for rare books, called the DCRB Core standard. Like the 
other core standards, the DCRB Core provides the framework within which cat- 
alogers can create bibliographic records that are less than full, but are as reliable 
as full-level records in description and authorized headings. In the three years 
since its approval, there is little evidence that the standard has been widely used. 
This study reports the results of a survey sent to forty-three participants who 
indicated in a preliminary query that they do use the DCRB Core or that they 
have made the decision not to use it. In the thirty-seven surveys that were 
returned, only about 16% of the respondents said they have used the standard to 
create bibliographic records for their rare books. The libraries that do not use the 
core standard find it inferior or lacking in a number of ways. Several of those 
libraries, however, are planning to use the standard in the future or are seriously 
planning to investigate using it. Such intent may indicate that the time is 
approaching when more libraries will find reasons to implement the standard. 
One impetus may come from the findings of a recent survey of the special collec- 
tions departments of member libraries of the Association of Research Libraries 
that emphasize the size of the backlogs in those departments. If faster accessibil- 
ity to specific portions of the backlogs would benefit users more than having full- 
level cataloging, application of the DCRB Core standard could facilitate reducing 
those backlogs. 

Bibliographic control of rare book collections has always been a time-con- 
suming and specialized process. The materials in special collections are 
there for particular and compelling reasons. Catalogers of such collections have 
traditionally identified those special attributes in catalog records with full-level 
bibliographic description, extensive notes, and as many access points as are 
deemed appropriate by both catalogers and curators. The bibliographic stan- 
dards for cataloging rare books, with the principles of Anglo-American 
Cataloguing Rules, 2d edition (AACR2) underlying them, have evolved over a 
number of years, first in 1981 in Bibliographic Description of Rare Books and 
most recently in Descriptive Cataloging of Rare Books (DCRB), published in 
1991. A new edition, with the title Descriptive Cataloging of Rare Materials, is 
now in preparation by the Association of College and Research Libraries, Rare 
Books and Manuscripts Section (RBMS), Bibliographic Standards Committee. 
The new edition will include rules for the various formats of materials. The doc- 
umentation for books will be known as DCRM(B). While the current standard 
of DCRB is written primarily for books printed before 1801, it can be used for 
post- 1800 imprints as well. 

The Program for Cooperative Cataloging (PCC) has defined and approved 
core standards for many of the bibliographic formats, beginning with the stan- 
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dard for books in the mid-1990s. All the core standards, 
written for use by the participants in the Bibliographic 
Records Cooperative (BIBCO) program, are intended to 
encourage "faster, better, cheaper" cataloging (PCC 1999b). 
They ensure the same reliability in description, authorized 
headings, and call numbers as full-level records, but they do 
not require as many notes or subject headings. In January 
1999, the PCC approved the Core Standard for Rare Books. 
Called DCRB Core because it is based on the full standard 
of DCRB, the standard is intended for use in cataloging 
books with imprint dates between 1500 and 1800. The text 
of the standard was written and proposed by the Task Group 
for Developing a Standard for Core Treatment of Rare 
Books, a group that was charged with the creation of the 
core standard by the PCC Standards Committee and that 
included several members of the RBMS Bibliographic 
Standards Committee. The expected use of the DCRB Core 
standard is for cataloging books that have been chosen more 
for their need of accessibility than for their full bibliographic 
details (PCC 1999a). 

Definition of the DCRB Core Standard 

Two documents define the core record for rare books: Core 
Standard for Books (Books Core) and the DCRB Core. The 
Books Core requires authorized headings, a call number 
from a standard classification system, full fixed-field data, 
descriptive fields 245-4XX (title, edition, imprint, physical 
description, and series), but fewer notes (500, for source of 
title if not from the title page; 502, dissertation note; 505, 
contents note for multipart works with individual titles; and 
533, reproduction note), only one or two subject headings, 
and as many added entries as the cataloger judges to be 
appropriate (PCC 1996). Significantly, notes for justification 
of added entries are not required. The frequently occurring 
bibliographical references note (504) is also not required. 

With the requirements of the Books Core as a base, the 
DCRB Core standard specifies additional or differing ele- 
ments. Figure 1 presents the DCRB Core elements 
arranged in MARC tag order (PCC 1999a), with an indica- 
tion of how or why the elements should be used. The code 
"dcrb" in field 040 $e is mandatory because the biblio- 
graphic description is based on the full standard of DCRB. 
Differing from the Books Core, the DCRB Core does not 
require a standard call number. Many libraries do classify 
their rare books, but other libraries use local call numbers. 
The DCRB Core standard does not require that catalogers 
who use local call numbers go an extra step and assign a 
standard call number as well. The title, edition, imprint, 
physical description, and series areas are all required if 
appropriate to the item being cataloged, just as they are in 
the Books Core, but their inclusion follows the descriptive 



method prescribed by DCRB and may apply the options for 
shortening the bibliographic record (ACRL RBMS BSC 
1998b). The DCRB Core standard specifies two note fields 
(5XX) in addition to those required by the Books Core. If 
the cataloger transposes the elements on the title page in the 
transcription in the title field (245) of the bibliographic 
record, the transposition must be acknowledged in a 500 
field. The citation/references note field (510) provides, in 
standard form, reference to bibliographic sources. In a full- 
level DCRB record, the 510 field may provide justification 
for information included in the catalog record. In a DCRB 
Core record the same reference may lead the user to infor- 
mation that has been omitted from the record, but DCRB 
Core requires only the five sources listed in DCRB rule 
7C14 for post- 1500 imprints. The final element of the 
DCRB Core standard, the index term field (655) that 
employs genre, form, or physical characteristic terms from 
standard thesauri, is encouraged but not required. 

DCRB Core defines the minimum requirements for 
the bibliographic record. At the discretion of the cataloger, 
more note fields (5XX fields) and more access points (sub- 
ject headings (6XX fields) and added entries (7XX fields)) 
may be added to a given record. This flexibility means that a 
core record may contain more than the minimally required 
fields without attaining the level of a full record. 

Examples of a full-level DCRB bibliographic record (fig- 
ure 2) and its corresponding DCRB Core record (figure 3) 
illustrate significant differences between the two standards. A 
DCRB Core record can be recognized by the encoding level 
code "4" (MARC and RLIN Leader/17 or OCLC fixed field, 
Elvl) and "dcrb" in the cataloging source field 040 $e. The 
examples used here have the appearance of OCLC records, 



040 $e dcrb Cataloging source: Description convention 

Mandatory (since the full standard is DCRB) 

050, 082, 086, 090, etc. Call number fields 

Not required (because many rare book col- 
lections use special call numbers) 

245-4XX Title, edition, imprint, physical descrip- 

tion, and series fields 
(following the more inclusive descriptive 
method and extent for recording biblio- 
graphic details and the options prescribed by 
DCRB) 

500 Note field 

Mandatory (if elements on the title page 
have been transposed in the 245 field) 

510 Citation/references note field 

Mandatory (if one of the five citations 
specifically required by DCRB) 

655 Index term — Genre/form term 

Not required but encouraged 



Figure 1. Elements of the DCRB Core Standard Required in 
Addition to the Requirements of the Books Core 
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and the full-level record has 
been adapted from an exist- 
ing OCLC record. Other 
examples illustrating the dif- 
ferences between the two 
standards can be found on 
the Web pages of the RBMS 
Bibliographic Standards 
Committee (Fletcher 1999). 

The difference in the 
length of the two records is 
immediately noticeable. 
The core record has been 
created by using the options 
in the full DCRB standard 
for shortening the biblio- 
graphic description in sev- 
eral areas and by omitting 
fields not required by the 
core standard. In the publi- 
cation area (field 260), the 
cataloger has followed the 
option in rule 4C6 in the 
full standard to shorten the 
field. Instead of transcrib- 
ing all six names of the 
printers of the book, the 
cataloger has given the 
name of the first printer and 
a bracketed statement that 
there are five other print- 
ers. The DCRB Core stan- 
dard does not require any of 
the thirteen notes used in 
the full-level record, includ- 
ing the notes that justify the 
main (100) and added (700) 
entries. The thirteen note 
fields (5XX) in the full-level 
record have been reduced 
to one note in the core-level 
record, the 510 field (the 
citation/references note). 
While the 510 is not one of 
the five citations required 
by the full standard (rule 
7C14), the cataloger has 
chosen to include the 510 
that gives the reference to 
the bibliography of Daniel 

Defoe because the bibliography contains substantially all of 
the information in the other notes in the full-level record. 
Even though this work is a multipart tide, the contents note 



Lang : 
Ctry : 



23 
24 
25 
26 
28 



651 
651 
651 
700 
700 



Ctrl : 
MRec : 
Indx : 1 

Dates: 1724,1727 
[Library's OCLC code] 



eng 
enk 



Srce: c Audn: 
Conf: Biog: 
GPub: LitF: 

ab Fest: DtSt: m 

[Library's OCLC code] $e dcrb $c 
pec 

e-uk — 

[Local holdings code] 
DA620 $b .D4 1724 
Defoe, Daniel, $d 16617-1731. 

A tour thro' the whole island of Great Britain : $b divided into 
circuits or journies : giving a particular and diverting 
account of whatever is curious and worth observation, viz. ... 
: with useful observations upon the whole : particularly 
fitted for the reading of such as desire to travel over the 
island / $c by a Gentleman. 

London : $b Printed, and sold by G. Strahan, W. Mears, R. 
Francklin, S. Chapman, R. Stagg, and J. Graves, $c 1724-1727. 
3 v. : $b ill., 3 folded maps ; $c 20 cm. (8vo) 
Vol. 3 has title: A tour thro' the whole island of Great 
Britain,... Vol. III. which completes this work, and contains 
a Tour thro' Scotland, &c . With a map of Scotland, by Mr. Moll. 
By Daniel Defoe. Cf. Furbank & Owens. Critical bibl . of Daniel 
Defoe, 220, 223, 230. 
Two of the maps by Herman Moll. 
Imprint varies. 

Vol. 1 in three parts, each with separate pagination and 
register, and v. 2-3 in two parts, each with separate 
pagination and register. Index to v. 1 and 2 at end of v. 2 ; 
index to both parts of v. 3 at end of v. 3. 

Errors in pagination: v. 1 (2nd sequence) pages 129-131 mis 
numbered 119-121; v. 2 (2nd sequence) page 80 misnumbered 83. 
Decorative initials, head- and tailpieces. 
ESTC $c T71278 
Moore $c 459-461 

Furbank & Owens. Critical bibl. of Daniel Defoe, $c 220, 223, 
230 

Errata: v. 1, p. [128] (3rd group). 

Publisher's advertisements on p. facing t.p. in v. 2 and on p. 
[1-5] at end of v. 3. 

(from t.p.) I. A description of the principal cities and towns, 
their situation, magnitude, government, and commerce — II. The 
customs, manners, speech, as also the exercises, diversions, 
and employment of the people — III. The produce and improvement 
of the lands, the trade, and manufactures — IV. The sea ports 
and fortifications, the course of rivers, and the inland 
navigation — V. The publick edifices, seats, and palaces of the 
nobility and gentry : with useful observations upon the whole, 
particularly fitted for the reading of such as desire to travel 
over the island. 

Great Britain $x Description and travel $v Early works to 1800. 
Great Britain $x Economic conditions $y 18th century. 
Great Britain $v Maps. 
Moll, Herman, $d d. 1732. 
Strahan, George, $d d. 1752. $4 prt 



Figure 2. DCRB Full Record 



(505) as taken from the title page does not reflect distinct 
titles of the individual volumes. The contents note, therefore, 
has been left out of the core record. The DCRB Core record 
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Type: a ELvl : 4 Srce : c Audn: Ctrl: Lang: eng 

BLvl : m Form: Conf : Biog: MRec : Ctry: enk 

Cont: GPub: LitF: Indx: 1 

Desc: a Ills: ab Fest : DtSt: m Dates: 1724,1727 

1 040 [Library's OCLC code] $e dcrb $c [Library's OCLC code] 

2 042 pec 

3 043 e-uk— 

4 049 [Local holdings code] 

5 050 4 DA620 $b . D4 1724 

6 100 1 Defoe, Daniel, $d 16617-1731. 

7 245 12 A tour thro' the whole island of Great Britain : $b divided into 
circuits or journies : giving a particular and diverting account 
of whatever is curious and worth observation, viz. ... : with 
useful observations upon the whole : particularly fitted for the 
reading of such as desire to travel over the island / $c by a 
Gentleman . 

8 260 London : $b Printed, and sold by G. Strahan ... [and 5 others] , $c 
1724-1727 . 

9 300 3 v. : $b ill., 3 folded maps ; $c 20 cm. (8vo) 

10 510 4 Furbank & Owens. Critical bibl . of Daniel Defoe, $c 220, 223, 230 

11 651 Great Britain $x Description and travel $v Early works to 1800. 

12 700 1 Moll, Herman, $d d. 1732. 



contains only one of the 
subject headings (field 651) 
and one of the added 
entries (field 700) used in 
the full-level record. While 
the examples are coded as 
BIBCO records ("pec" in 
the 042 field), any library 
that is not a participating 
BIBCO member may also 
create core records. The 
042 will be absent from a 
non-BIBCO record. 

Creating a core biblio- 
graphic record such as the 
one in figure 3 would obvi- 
ously take much less of the 
catalogers time. The time 
savings and therefore the 
cost savings may be signifi- 
cant factors for some Figure 3. DCRB Core Record 

libraries. To implement the 
standard, however, may 

alter the past practice of describing a book to the fullest to 
help users find the edition or issue of a title that they are 
looking for. The DCBB Core standard was written to give 
catalogers the option and discretion of using a less-than-full 
standard when collections have been identified as more 
important for access than for fuller bibliographic details. The 
flexibility of adding more to the core record and the depend- 
ence on the catalogers judgment in choosing to add more are 
two key principles of all the core standards. These two char- 
acteristics may make use of the DCBB Core, in particular, an 
attractive alternative to the time-consuming full-level record. 

Literature Review 

Although a number of articles have been written about the 
Books Core and other core standards, little has been pub- 
lished about the DCBB Core standard. When the standard 
was being written, discussion and reports at the BBMS 
Bibliographic Standards Committee meetings were 
recorded in the minutes of the committee (ACBL BBMS 
BSC 1998a). The work of the DCBB Task Group was doc- 
umented in its final report (PCC Task Group 1998). During 
the time of the task group's work on the standard, discus- 
sion and comments were solicited on the Exlibris list. All of 
those exchanges are available in the archives of the list 
(Exlibris 1997-1998). After the standard was written and 
approved, discussion concerning issues of its actual imple- 
mentation and use was not initiated on Exlibris or Autocat, 
two lists to which many rare book catalogers subscribe. 



Much of the literature treating the core record 
describes its development within the context of the history 
of the PCC, its purpose in encouraging "faster, better, 
cheaper" cataloging that can be relied on for quality of 
description and authorized headings, and its potential 
contribution to the success of the national program. There 
are, however, some studies and reports that investigate 
particular issues that are relevant to the DCBB Core. 
Several studies have been done to evaluate the time sav- 
ings and cost-effectiveness of the core record. Thomas 
(1996, 102) notes that an unpublished study done at 
Cornell University by Boissonnas found that core records 
could be created 25% faster than full-level records. The 
UCLA/OCLC Core Becord Project (Kelley and 
Schottlaender 1996), conducted from December 1994 to 
April 1995 with the same group of catalogers creating 
core- and full-level records, confirmed the assumption 
that core-level cataloging is faster than full-level cata- 
loging (by 8.5% to 17%) and further confirmed that fewer 
subject headings and added entries are used in the core 
records. Other libraries' subsequent use of those core 
records in the OCLC database with little additional edit- 
ing attested to the reliability of the records. Hyslop (1997) 
discusses an unpublished study of experimental core cata- 
loging done at the Library of Congress in 1996. The 
experiment underscored the efficiency and productivity of 
cataloging using the core standard. Cataloging statistics at 
Colorado State University over several years indicated 
that the use of the Books Core to catalog government pub- 
lications primarily in the backlog was successful in making 
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a greater number of books accessible more quickly than 
before the core standard was used (Lange 1998). 

Two recent studies explore the sufficiency of the core 
record. The first study analyzes the access points and notes 
in the core- and full-level records and finds statistically sig- 
nificant differences in the two levels of records (Czeck, 
Icenhower, and Kellsey 2000). While the authors indicate 
the fields that catalogers may want to augment, they 
acknowledge that catalogers may want to accept basic core- 
level requirements unless the need for additional fields out- 
weighs the time savings in the creation of core records. The 
second study is a pilot study of library users' opinions about 
the usefulness of the various elements in the core and full 
records (Letarte and Turvey 2001). Although the study finds 
the need for further research to confirm the preliminary 
indications about users' preferences concerning the useful- 
ness of the various access points in the bibliographic 
records, it does indicate that even though users prefer full- 
level records, they still feel the core record is sufficient for 
finding the materials they need. 

In a study conducted by interview of cataloger and cata- 
loging manager attitudes toward the BIBCO core record, 
Banush (2001) found that both groups of participants, while 
generally satisfied with the core record, expressed varying 
opinions about its problems and benefits. The cataloging 
managers expressed more satisfaction with the core record 
than did the catalogers. Banush notes that this attitude of sat- 
isfaction with the core record is in contrast to the reduced 
percentage of core records actually created by the BIBCO 
participants during 2000 and early 2001. He also reports that 
there is a distinction between those accepting core records 
created by other libraries as copy cataloging and those creat- 
ing original core bibliographic records. Even though libraries 
readily use other libraries' core contributions to the shared 
cataloging databases, often without revision, they are more 
reluctant to create them, preferring instead to create full- 
level records. Cromwell (1994, 423-24) reports that even 
before the Books Core standard was implemented as part of 
the BIBCO program, Stanford University used a similar stan- 
dard with varying success. She suggests that the use of the 
core record cannot achieve the level of cost-effectiveness 
that is expected without the acceptance and understanding 
of the catalogers themselves about its purpose and its con- 
comitant emphasis on catalogers' judgment and flexibility. 

The published and reported studies of the efficiency 
and cost-effectiveness of creating core records point to an 
encouraging potential for the application of all the PCC core 
standards. The research about access points, users' percep- 
tions, and practitioners' opinions tempers the findings of the 
efficiency of the core record while producing some statisti- 
cal and qualitative data that encourages further study. 

While the DCBB Core standard bears the approval of 
the PCC to be used by the libraries participating in the 



BIBCO program, it may be applied by any library, whether 
a BIBCO participant or not. In the three years since the 
approval of the DCBB Core standard by the PCC, however, 
there has been little evidence that the standard is being 
widely used. This study investigates the trends in the use of 
the DCBB Core by means of a survey designed to investi- 
gate catalogers' use and perceptions of the standard. 

Method 

To reach catalogers and special collections librarians who 
would be able to provide information about their experience 
with the DCBB Core standard, a query was posted to three 
lists: Autocat, Pcclist, and Exlibris. Although many people 
subscribe to all three lists, the profile of subscribers is dif- 
ferent for each. Autocat is a list of several thousand people 
worldwide who are interested in cataloging issues; Pcclist is 
a list whose subscribers are from participating PCC libraries; 
and the subscribers to Exlibris are those who have an inter- 
est in the field of rare books and special collections. In 
November 2001, the query was posted to the three lists, ask- 
ing three questions: (1) if anyone has cataloged using the 
DCBB Core standard; (2) if not, has a decision been made 
not to use the standard; and (3) if either is the case, would 
the recipient be willing to participate in a longer survey 
about the use and perceptions of the DCBB Core. The 
questions were posed in this way to find catalogers who have 
given some thought to the use of the core standard, whether 
or not they actually use it. The intent was not to seek 
responses from catalogers who do not use the core and have 
never considered doing so. Within a reasonable amount of 
time, only 15 libraries had sent responses, and of those, only 
4 indicated that they use the DCBB Core standard. 
Thirteen, however, said they were willing to participate in a 
survey. 

A few respondents to the query to the three lists indi- 
cated that they were responding because someone else had 
forwarded the query to them. Several more focused groups 
of potential respondents, therefore, were polled by e-mail: 
the liaisons at the BIBCO libraries, the members of the 
BBMS Bibliographic Standards Committee for the past sev- 
eral years, and the heads of cataloging, heads of special col- 
lections or special collections catalogers at member libraries 
of the Association of Besearch Libraries (ABL). Using this 
second method, 135 queries were sent to the three groups. 
Sixty-five libraries responded and, of those, 30 indicated that 
they would participate in a survey. By using these two meth- 
ods, posting to the lists and soliciting individual libraries, 43 
libraries were identified that were willing to participate in 
the survey. In March 2002, the 43 surveys were distributed 
to the participants as Word and rich-text-format attach- 
ments to e-mail messages. All participants were assured that 
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their names and the names of their institutions would be 
kept confidential. Thirty-seven surveys were returned. 

Since most of the solicited libraries are large research 
institutions, the majority of the returned surveys are from 
that category of library. The responses to the list postings, 
however, came from a broader range of libraries. The over- 
all group of respondents therefore has more diverse repre- 
sentation and includes public, private, university, 
government/national, and special libraries. The geographic 
distribution of the respondents includes libraries from the 
United States, Canada, and the United Kingdom. Fifteen 
libraries participate in the BIBCO program of the PCC. 
Twenty participants are OCLC member libraries, 2 are 
exclusively RLIN libraries, and 14 contribute catalog 
records to both utilities. One library catalogs solely in its 
own system. 

Although the initial query was designed to identify will- 
ingness to participate in a survey and some responses indi- 
cated only yes or no to the three questions, 54 respondents 
supplied additional comments about the DCRB Core stan- 
dard or characterized their cataloging practices or their col- 
lections. Of the 54 initial respondents, 24 did not wish to 
participate further, but included comments that will be dis- 
cussed in a section in the following analysis. In addition, the 
six libraries that received the survey but did not return it 
provided some information about their reasons for using or 
not using the core standard. Their comments will also be 
included in the following discussion as indicators of percep- 
tions about the DCRB Core standard. 



The Survey and Results 

The survey document (see appendix) contained 12 ques- 
tions, most of which included multiple parts. The first two 
questions sought information about the type of library, the 
rare book collection, and the catalogers of the collection. 
Succeeding questions (3-5) asked about the original cata- 
loging policies of the library, whether the DCRB Core stan- 
dard has been considered, what decision has been made 
about its use, and whether any DCRB Core cataloging 
records have been created. Questions in the next part of the 
survey (6-9) suggested reasons for either using or not using 
the core standard. Further questions asked how DCRB 
Core records created by other institutions are handled 
(question 10) and whether any studies of users' perceptions 
have been done (question 11). Space for other comments 
was provided in question 12. 

While it was expected that the institutional data would 
vary from the responding libraries, questions 1 and 2 were 
asked to determine ranges of information to characterize the 
participants. No clear conclusions can be drawn about the 
relevance of the type of library, the size of the collection, the 



number of volumes cataloged or in the backlog, the number 
of rare book catalogers, or the reporting hierarchy within the 
institution. Both large and small collections are represented 
among the responses, ranging between a few hundred rare 
volumes in a collection (1 library) to close to or more than 
one million rare volumes (4 libraries), with dozens to more 
than 175,000 volumes in the backlog. The number of origi- 
nal rare book catalogers ranges from .25 full-time equiva- 
lents (FTE) to 9 FTE. Only 8 of the 37 libraries have more 
than 1 FTE rare book cataloger, 11 have less than one FTE, 
and 2 did not specify a number; the remaining 16 have only 
a single full-time cataloger. The questions about the size of 
the collection and the degree to which it is cataloged fully, 
minimally, or not at all seemed to pose more problems for 
the respondents than any other questions. Several respon- 
dents indicated they would be delayed in returning the 
questionnaire until they were able to determine the statisti- 
cal information about their collections. Rare book catalogers 
report to cataloging or technical services departments in 19 
of the responding libraries, to special collections depart- 
ments in 12 libraries, and to both departments in 6 libraries. 

The survey asked about the cataloging policies of the 
libraries to determine how many libraries use full-level 
DCRB or full-level AACR2 for cataloging pre-1801 books 
(questions 3.b.i and ii). The answers were not as straightfor- 
ward as expected. In responding to how much original cata- 
loging follows the full DCRB standard, 11 libraries 
responded that they do all their pre-1801 cataloging using 
that standard, and 13 libraries responded that they catalog 
none of their books using the standard. When answering the 
reverse question of how much original cataloging of pre- 
1801 books follows the AACR2 full standard, 14 libraries 
indicated all and 15 libraries indicated none. One library 
catalogs none of its books according to either standard, but 
instead creates bibliographic records that are fuller than 
either DCRB or AACR2. Among libraries that do not 
adhere strictly to one standard, 12 libraries answered that 
they catalog some of their sixteenth- to eighteenth-century 
books using the full DCRB standard, and 7 indicated that 
they use full-level AACR2 for some of their books. The dif- 
ferences can only be attributed to the complexity with which 
catalogers of rare material view their work and to exceptions 
in cataloging practices. 

To begin the inquiry about the use of DCRB Core by 
the responding libraries, four questions (3.b.iii-v and 4) 
were asked: have you considered using the DCRB Core 
standard, have you decided to use it, have you decided not 
to use it, and have you actually used it? Eighteen of the 37 
libraries (48.6%) have considered using the DCRB Core, 14 
(37.8%) have decided not to use it, and 6 (16.2%) have 
decided they will use it. Six libraries have, in fact, created 
records using the standard. The 6 libraries that have decided 
to use DCRB Core are not the same 6 that actually have 
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used the standard. One library said that the decision has 
been made to use the standard, but implementation has 
been hindered by staffing difficulties. Another library has 
applied the core standard without having made the policy 
decision that it expects to make in the near future. Two 
other libraries expressed their intention to use the standard 
in the future, one as soon as appropriate collections have 
been identified. Depending on the answer to the question of 
use of the DCRB Core, respondents were asked to indicate 
why and how they use the standard (questions 5-8) or why 
they do not (question 9). In each case, a list of reasons was 
given for potential responses with additional space for other 
comments. 

In the discussion that follows, the responses of those 
libraries that use the DCRB Core standard will precede the 
responses of those libraries that do not use the standard. 
Each of the 6 libraries that use the DCRB Core did not 
answer all the questions; and since the number is small, only 
the positive responses will be noted. One library uses the 
DCRB Core standard to catalog all of its sixteenth- to eigh- 
teenth-century books. Four use DCRB Core for some of 
their cataloging; 1 among them uses the standard as the 
default, but enhances the record if there is a compelling rea- 
son. The sixth library uses the DCRB Core to catalog its rare 
books even though none are pre- 1801 imprints. Three of the 
6 libraries use the DCRB Core for particular reasons: for a 
specific collection or when lack of expertise or want of a sig- 
nificant reference work would make it impossible to catalog 
at the full level. All 6 have applied the standard at cataloger 
discretion, and 2 of the 6 also have applied it at curator dis- 
cretion. 

In response to why and how they use the DCRB Core 
standard, four libraries answered that they use it to save 
time, three to increase production, four to gain faster con- 
trol over their backlog, and three because it is more cost- 
effective. In addition, one librarian whose institution does 
not hold any pre- 1801 imprints replied that they use the 
DCRB Core because it is "better to capture the uniqueness 
of what we own in the archival and special collections 
department," and another respondent noted that they 
upgrade to the level of the DCRB Core standard some of 
the brief records for early imprints that can be found in the 
OCLC database. Only 1 library uses the standard as it is 
written, "since it is written to be flexible"; 2 other libraries 
sometimes use it as written. Four libraries add more fields 
than the standard requires. The additional fields include: 
notes for contents (505), immediate source of acquisition 
(541), and ownership and custodial history (561); genre, 
form, or physical characteristic terms (655); added titles 
(246 and 740); and local information required by the 
library's online system or cataloging policies. Five of the 
libraries encourage cataloger's discretion to determine 
whether to include additional fields and what the fields 



should be. The 6 libraries indicated the percentage of bibli- 
ographic records created using the DCRB Core standard to 
be less than 1%, 1%, less than 5%, less than 10%, and 100%, 
with one library reporting that no statistical records had 
been kept for DCRB Core records. In actual numbers 4 
libraries reported they have created the following numbers 
of records: 10, 10-15, 18, and ca. 4,400. The fifth and sixth 
libraries were unable to give figures. 

The library that catalogs all its sixteenth- to eighteenth- 
century books using the DCRB Core standard does not add 
bibliographic records immediately to OCLC, and there may 
be a period of time before they appear in the utility's data- 
base. The library that said it starts with the DCRB Core 
record as the default and enhances as necessary, creates its 
original catalog records locally without an 040 field (that 
would contain $e dcrb) because the generic 040 with the 
library's holding symbol (but without $e dcrb) is added auto- 
matically when the records are sent to OCLC. This library 
has not kept records of the number of DCRB Core records 
created. Given that these 2 libraries may create a consider- 
able number of DCRB Core records without a way to track 
them in OCLC and that other libraries, that they have cre- 
ated a minimal number of DCRB Core records, it would be 
surprising if the national databases have a significant num- 
ber of DCRB Core records. 

The initial responses of the 2 libraries that said they 
have used the DCRB Core but did not return the survey 
indicate that they probably have created few catalog records 
using the standard. When 1 of the 2 libraries applies the 
DCRB Core, it does so only for seventeenth- and eigh- 
teenth-century books, not for fifteenth- and sixteenth-cen- 
tury books, and it never omits notes justifying added entries. 
The other library applies the standard in limited instances 
because it feels that rare books should be given full-level 
cataloging. Since the DCRB Core does not require a stan- 
dard call number, this second library can contribute BIBCO 
records for broadsides and pamphlets that it does not clas- 
sify. Adding these 2 libraries that did not participate in the 
survey to the 6 that did participate brings the total of known 
users of the DCRB Core standard to 8. 

The 31 libraries that do not use the DCRB Core stan- 
dard indicated their reasons in response to a ten-part ques- 
tion that suggested 9 possible reasons and asked for others 
in the tenth part (question 9). As indicated in table 1, each 
of the reasons was affirmed by some of the libraries. That 
the DCRB Core standard is inferior was the reason cited by 
most of the libraries, 19 (61.3%), that have not used it in 
their original cataloging records for rare books. Fifteen 
respondents (48.4%) said that the description is not accurate 
enough and that there are not enough access points with the 
use of the standard. Eleven (35.5%) stated that they have 
not used the DCRB Core because it would require learning 
a new standard, and 8 (25.8%) said they do not use the stan- 
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dard because they are unfamiliar with it. Six respondents 
(19.4%) reported shortages or changes in staff that have 
kept them from using the standard. Five libraries (16.1%) 
said that training is unavailable, and 5 also indicated that the 
use of the DCRB Core standard would disrupt the estab- 
lished workflow. Only 4 (12.9%) said they do not have mate- 
rial appropriate to catalog using the standard. 

The opinion and perception of nearly two-thirds of the 
libraries responding that they do not use the DCRB Core 
standard is that the DCRB Core record is inferior to the full 
record. Almost half think that the standard does not provide 
enough access points and that the description is not accurate 
enough. Clearly these three most prevalent perceptions 
indicate that the survey respondents have not been willing 
to give up fuller bibliographic treatment for their rare books. 
This opinion of the lesser quality of the DCRB Core record 
as a reason for nonadoption by most of the respondents is 
reminiscent of a similar kind of negative perception and 
resistance to acceptance that were noted for the Books Core 
by Cromwell (1994, 423-24) in her observation that cata- 
loger's attitude and acceptance are needed for the success of 
the Books Core. The six other reasons that the respondents 
affirmed for not using the DCRB Core standard are all 
operational obstacles within their libraries more than opin- 
ions or perceptions. Changes in libraries' current personnel, 
procedures, or materials issues might create more accept- 
able conditions for the adoption of the DCRB Core stan- 
dard. Catalogers could learn the new standard or become 
familiar with it, changes or shortages in staff could be over- 
come with time or more money, a new workflow could be 
established, training could be sought, and appropriate mate- 
rials might be acquired. 

The participants gave a number of other reasons, how- 
ever, for not undertaking use of the DCRB Core. In response 
to the possibility that a library may not have appropriate 
materials for using the core standard, some libraries qualified 
that reason noting the small quantity of rare books they cat- 
alog. Seven libraries said that they do not catalog many rare 
books, that they do so little original cataloging, especially of 
rare books, or that they have so few pre-1801 imprints that it 
is easier to apply the full standard and not worth applying a 
different standard when they encounter a title that may be 
eligible for core-level cataloging. One librarian replied that 
the categories of materials that would be candidates for 
DCRB Core-level cataloging are generally cataloged to their 
own minimal-level standard. Administrative or departmental 
policy to catalog all books at full-level DCRB was cited by 6 
libraries as the reason for not applying the DCRB Core stan- 
dard. Although 13 libraries answered that they do not use 
full-level DCRB for cataloging any of their sixteenth- to eigh- 
teenth-century books, 4 specifically reiterated that they use 
only AACR2 full for cataloging rare books. Two libraries 
emphasized their production goals and decisions to apply 



Table 1 . Thirty-one Survey Respondents' Ranked Choices for Not 
Using the DCRB Core Standard (from Question 9) 



Reasons 


Yes 


% Yes 


No 


Unanswered 


Core is inferior 


19 


61.3 


11 


1 


Description not accurate enough 


15 


48.4 


14 


2 


Too few access points 


15 


48.4 


16 




Requires learning new standard 


11 


35.5 


18 


2 


Unfamiliarity with standard 


8 


25.8 


22 


1 


Shortages or changes in staff 


6 


19.4 


24 


1 


Use would disrupt workflow 


5 


16.1 


24 


2 


Training is unavailable 


5 


16.1 


25 


1 


Material not appropriate 


4 


12.9 


27 




Additional reasons 


18 


58.1 




13 



certain standards as reasons for not taking time to learn a new 
standard. One librarian thinks "the introduction of a DCRB 
Core standard runs contrary to the whole intent of DCRB to 
provide fuller description than AACR2." Another librarian 
said that not justifying access points is confusing to users and 
that if the cataloger starts to add more fields, it would be eas- 
ier to create full-level records. Two respondents said their 
reference collections are not comprehensive enough to pro- 
vide references in a 510 field to allow the abbreviated 
description of the DCRB Core standard. Two other libraries 
indicated that their backlogs are not large enough to need to 
implement DCRB Core cataloging. Four librarians each 
offered one of the following reasons: use of the Core does not 
increase production, it would create more inconsistencies in 
the catalog than are already there from so many changes in 
standards over the years, there is little time for the catalogers 
to assimilate the new standard, and catalogers prefer one 
standard not choices. These additional reasons and com- 
ments express strong opposition to the use of the DCRB 
Core standard. For the most part, they are internal or oper- 
ational issues that pose obstacles to the adoption of the stan- 
dard. 

Remarks from the 24 libraries that did not wish to par- 
ticipate in the survey provide further insight into why some 
libraries do not use the DCRB Core. Their reasons are cat- 
egorized in table 2. Some of the reasons are identical to 
those of the survey participants: the rare book collection is 
not sufficiently large to warrant learning to catalog by any 
standard other than full-level DCRB (11 libraries); the 
library is not familiar with or even aware of DCRB Core (6 
libraries); there are changes (5 libraries) or shortages (4 
libraries) in staff; the DCRB full standard is not used (4 
libraries); the policy is to catalog at the full level (3 libraries); 
and training poses a problem (1 library). In addition to these 
commonly held reasons for not applying the DCRB Core, 3 
libraries indicated that they do not use any of the core stan- 
dards, and 2 libraries hesitate to use the DCRB Core 
because it might prohibit a non-BIBCO library from 
enhancing the core record to a full-level record in OCLC. 
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Table 2. Categorized Reasons for Not Using DCRB Core from 



Twenty-four Nonparticipants in Survey 

Reasons No. 

Not enough of a collection to make it worthwhile 1 1 

Not informed enough or aware of DCRB Core 6 

Cataloger is retiring or have a change of staff 5 

Do not use DCRB full 4 

Have a shortage of staff 4 

Do not use any core standard 3 

Policy is to catalog at full level (including BIBCO records) 3 

Other libraries would not be able to enhance records to full level 2 



Feels the need to justify added entries 

Feels limitation in training 

Feels limitation in knowledge 

Does not do BIBCO for books 

Has not cataloged rare books in a while 

Does not create BIBCO records for rare books 

Only a few catalogers are trained in DCRB 

Too little time to discuss issues related to DCRB Core 

Has a large backlog 

Uses Books Core 

Catalogs few original records for rare books 
Differences between core and full are minor 
Using core does not save much time 

Doubts can convince Special Collections of value of core records 
E-resources are becoming priorities 



Each of the following reasons was cited by a single library 
for not employing the DCRB Core standard: added entries 
should be justified in a note; knowledge is too limited to 
apply the standard; BIBCO books records are not created; 
BIBCO rare books records are not created; rare books have 
not been cataloged recently; only a few catalogers are 
trained to use DCRB; too little time is available to discuss 
DCRB Core and issues related to it; the backlog is large; the 
Books Core is used instead; too few original records for rare 
books are created; the differences between core and full 
level are minor; the core standard does not save much time; 
the value of DCRB Core records cannot be sold to Special 
Collections; and, finally, e-resources are becoming more of 
a cataloging priority than printed special collections materi- 
als. Common emphases and implications that run through 
many of these reasons are the little availability of time and 
the desire for adherence to fuller standards, two character- 
istics that have long been in competition in technical serv- 
ices processes in libraries. One library, however, intends to 
use the DCRB Core standard, and two others are consider- 
ing using it. 

How well cataloging copy is viewed and used by other 
libraries is one way of evaluating the efficacy of a cataloging 
standard. Responding to question 10, 9 participants in the 
survey said their copy catalogers accept DCRB Core records 
without changing them, although 1 library said there was 
room for catalogers judgment and 2 libraries indicated that 
they might add subject headings or local notes. Nineteen 



respondents said their copy catalogers edit DCRB Core 
records locally. In response to the question of whether orig- 
inal catalogers enhance DCRB Core records to full level 
locally, 29 libraries answered in the affirmative; 5 do not 
enhance core records to full level locally. At 16 libraries, 
original catalogers enhance DCRB Core records to full level 
nationally; at 16 libraries they do not enhance nationally, 
although 2 libraries said they may do so in the future. Four 
of the respondents noted that their catalogers have never 
seen a DCRB Core record; 1 of them would edit if a core 
record were encountered. Since there is so little evidence 
for the creation of DCRB Core records, it is surprising that 
not more libraries commented that they have not seen them 
in the bibliographic utilities. Further research in the data- 
bases of the bibliographic utilities is needed to confirm that 
the DCRB Core standard has as yet found little acceptance 
and use among rare book catalogers and curators. 

The final question on the survey (question 11) asked if 
any use studies of DCRB Core records have been con- 
ducted. Not surprisingly, none of the respondents has done 
such a survey. In their additional comments, however, three 
librarians said they think the purported time savings of core 
cataloging records are not worth the cost to the users in 
locating materials they need. These opinions are greatly sup- 
ported by many special collections departments' prefer- 
ences for using the DCRB full standard. 

Conclusions 

Clearly, the preponderance of the evidence indicates that 
most libraries surveyed have not used the DCRB Core stan- 
dard and prefer to catalog their rare books using a full stan- 
dard, whether DCRB or AACR2. The DCRB Core standard 
was not written as a replacement for full-level cataloging for 
all rare books. The standard states that the expectation is that 
materials cataloged using the DCRB Core will be chosen 
more for their accessibility than for full bibliographic treat- 
ment (PCC 1999a). Eight libraries (six survey participants 
and two that did not participate) have identified appropriate 
collections to catalog using the DCRB Core standard. 
Among the responses received both in the initial query and 
in the survey itself, six additional libraries indicated that 
although they do not now use the DCRB Core standard in 
their cataloging, they are expecting to do so in the future or 
seriously want to consider using it. The total of fourteen 
libraries that either do use the DCRB Core or almost 
assuredly will use it in the future indicates the beginning of 
acknowledgement of the value of the standard and a more 
positive attitude among some catalogers toward the standard. 

A recent survey of the special collections departments of 
the ARL libraries finds that large portions of the collections 
are uncataloged (Panitch 2001, 49). Although formats other 
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than books form the bulk of the uncataloged collections, an 
average of 15% of the book collections have no access through 
any form of bibliographic description, and 49% have access 
only through a card catalog. Many non-ARL libraries may also 
have large proportions of their special collections in uncata- 
loged backlogs. According to the minutes of recent meetings 
of the ARL Task Force on Special Collections, one primary 
issue under discussion is the question of providing increased 
access to those backlogged materials through bibliographic 
control (ARL Task Force on Special Collections 2002). 

Many of the books in backlogs may have existing biblio- 
graphic records in OCLC and RLIN that can be used by 
copy catalogers. For those books that do not already have cat- 
alog records in the bibliographic utilities, however, the appli- 
cation of the DCRB Core standard in creating original 
bibliographic records has potential. To begin a project to cat- 
alog backlogged material using the DCRB Core standard, a 
primary task for special collections librarians is to identify 
specific collections that will be appropriate for DCRB Core- 
level cataloging. One library among the survey respondents is 
considering cataloging its early French pamphlets using the 
DCRB Core. Other pamphlet collections or subject collec- 
tions, such as political or religious tracts, may be candidates 
for DCRB Core cataloging. One librarian said that using a 
cataloging template for materials issued by the same pub- 
lisher would make DCRB Core cataloging even more effi- 
cient. Several libraries indicated that they are looking for 
appropriate collections. One respondent noted that some- 
times the DCRB Core standard is applied to enhance a brief 
cataloging record to bring it up to a higher level without the 
necessity of enhancing to the full level. 

In addition to identifying collections that are candidates 
for DCRB Core cataloging, libraries will need to encourage 
catalogers judgment to help overcome the resistance to 
using core standards. Because the flexibility of the core stan- 
dard permits a wide range of additional elements in the core 
record, the cataloger is not limited to the bare minimum 
requirements. Not every book in a backlog will be a candi- 
date for core-level cataloging, but identifying the proper col- 
lections and undertaking DCRB Core-level cataloging 
projects can help increase accessibility to those materials 
that users do not know exist in rare book collections. 
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Appendix 
Survey Questions 

1. Information about your institution: 

a. Is your institution public or private? 

b. Is your library a public, college, university, special, government, or national library? 

c. Does your library contribute original bibliographic records to OCLC or to RLIN? 

2. Information about your rare book collection and catalogers: 

a. How many volumes do you have in your rare book collection? 

b. How many volumes are cataloged fully? 

c. How many volumes are cataloged minimally? 

d. How many volumes are in your backlog? 

e. How many original catalogers (FTE) are on your rare book cataloging team? 

f. How many copy catalogers (FTE) are on your rare book cataloging team? 

g. Do your rare book catalogers report to the Cataloging Department, the Special Collections Department, the 
Cataloging Department within Special Collections, or another unit? 

3. Information about your original cataloging policy: 

a. For nonrare books: 

i. Is it your library's policy to use or not to use the PCC core standards for books and other formats? 

b. For rare books: 

i. Is it your policy to catalog all, some, or none of your sixteenth- to eighteenth-century books using the DCRB full 
standard? 

ii. Is it your policy to catalog all, some, or none of your sixteenth- to eighteenth-century books using the AACR2 full 
standard for books? 

iii. Have you considered using the DCRB Core standard for cataloging your sixteenth- to eighteenth-century books? 

iv. Have you made a decision to use the DCRB Core standard? 

v. Have you made a decision not to use the DCRB Core standard? 

4. Have you used the DCRB Core record for cataloging rare books? (If no, go to question 9.) 

5. What determines your application of the DCRB Core standard? (Please answer all that apply.) 

a. Do you catalog all, some, or none of your sixteenth- to eighteenth-century books using the DCRB Core standard? 

b. If you catalog only some rare books using the core standard, do you use it to catalog particular categories of materi- 
als, e.g., those selected by date, subject, or collection? 

c. If yes, what categories of materials? 

d. Is the standard applied at cataloger discretion? 

e. Is it applied at curator discretion? 

6. Why do you use the DCRB Core standard? (Please answer all.) 

a. Do you use it to save time in cataloging? 

b. Do you use it to increase production? 

c. Do you use it to help gain faster bibliographic control over a backlog? 

d. Do you use it because it is more cost-effective? 

e. Do you use it for any other reason? (Please specify.) 

7. Frequency of use of DCRB Core standard: 

a. What percentage of your cataloging records is created with the DCRB Core standard? 

b. Do you use it as often as your library uses the core record for books and other formats? 

c. Approximately how many DCRB Core records have you created since the approval of the standard in January 1999? 

8. How do you use the DCRB Core standard? 

a. Do you use the DCRB Core standard as it is written? 

b. Or have you decided routinely to include more fields than the standard defines, e.g., more 500 fields? 
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c. What additional fields have you decided to include routinely? 

d. Do you encourage cataloger discretion in determining what additional fields to include? 

9. If you do not use the DCRB Core record, what are the reasons? (Please answer all.) 

a. That you do not have material appropriate to catalog using the core standard? 

b. That it does not describe a book accurately enough for your users to identify what they need? 

c. That it does not give enough points of access to the material? 

d. That the core record is inferior to the full record? 

e. That its use would create a disruption of the established workflow? 

f. That its use would require catalogers to learn or accommodate a standard different from the one in long-time practice 

g. That training is not available? 

h. That you are not familiar enough with the standard? 

i. That shortages or changes in staff do not make it practical to learn a different standard? 
j. Any other reason? (Please specify.) 

10. Your use of the DCRB Core record created by other libraries: 

a. If you have copy catalogers working on rare books, do they accept DCRB Core records as they encounter them, or 
do they edit them locally (other than adding call numbers)? 

b. Do your catalogers (copy or original) ever enhance DCRB Core records to full level locally? 

c. Do they ever enhance DCRB Core records to full level nationally in one of the bibliographic utilities? 

11. Studies to evaluate the DCRB Core from the patron perspective: 

a. Have you undertaken any studies to evaluate the DCRB Core standard from the patron perspective? 

b. If so, what evaluation criteria did you use? 

c. Would you be willing to share your evaluation criteria? 

12. Do you have any other comments about the DCRB Core standard? 
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A growing need exists for metadata management of administrative issues 
related to electronic resources (e-resources). Some of these issues include 
license restrictions, authentication means, technical contacts, and statistics 
availability. Integrated library systems (ILS) do not easily accommodate such 
metadata, and paper files maintained by serials librarians have proven inade- 
quate both in accessibility and organization. Making e-resource metadata 
quickly available to interlibrary loan and reference staffs is facilitated by an 
online gateway of the ERTS model. 



In the Beginning 

Discussions about the state of Tri-College e-resources were held in 2001. The 
focus of these discussions, which were sponsored by a Mellon Foundation 
grant, was ensuring consistent access to e-journals throughout the consortium. 
This original charge was broadened later that year and resulted in development 
of the ERTS system. The authors comprise the founding members of the 
ERTS Team. 

We held a number of brainstorming sessions to identify the results each 
library hoped to achieve with ERTS. Particularly due to our consortium status, 
numerous discussions were necessary so as not to overlook any one library's spe- 
cific needs. Some of the goals for ERTS included: 
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■ immediate access to license information for all e- 
resources purchased by the Tri-College Consortium 
libraries 

■ various statistical reports not easily available, if at all, 
through our integrated library system 

■ notification services that alert staff when e-resources 
are about to expire 

We began identifying data elements based on these 
needs. The suggested fields, and the information we 
expected to place within them, fit into four categories: 

■ Licensors: entities from whom we license e-resources 

■ Items: individual e-resource titles 

■ Purchases: acquisitions data concerning e-resources 

■ Vendors: entities from whom we purchase 
e-resources 

After consulting established element sets, particularly 
those maintained by the University of Washington (Jewell 
2001) and Johns Hopkins University (HERMES 2001), it 
was comforting to see that our direction was quite similar. 
Appendix 1 lists the elements used in ERTS. 

Scope 

ERTS exists in large part because of limitations inherent 
within integrated library systems. That said, the ERTS Team 
was wary of duplicating information already held in our local 
catalog. Thus we sought to restrict ERTS's scope to those 
data either unavailable, or not easily retrievable, through our 
ILS. Since the predominant mission of ERTS is to track 
license information, few freely available electronic resources 
are entered. (Unlike similar e-resource systems, ERTS has 
no patron-accessible component and does not deliver e- 
resources to the Web.) Only in cases where a certain aspect 
of a freely available e-resource requires tracking, such as 
how the consortium has decided to catalog it, is it entered in 
ERTS. In cases of volatile aggregators, only a collection- 
level record is maintained. Resources we have decided to 
exclude from ERTS generally fall into these categories: 

■ extending less than a year's guarantee of access 

■ delivering incomplete holdings (e.g., only random 
articles are provided) 

■ not providing ready title-level access 

License Information 

As in many institutions, electronic resources are heavily 
used in our libraries. As a result, serials and acquisitions per- 



sonnel field numerous questions from public services staff 
regarding license restrictions. The paper files we maintained 
before ERTS were not an adequate medium for promulgat- 
ing license-related information. Ellen Finnie Duranceau's 
efforts with license tracking at MIT were influential at point- 
ing the way toward a networked file for staff use (Duranceau 
2000). Apart from the license terms related to legal respon- 
sibilities (e.g., merchantability, indemnification, governing 
laws), ERTS stores elements that directly address what 
library services we can provide and what our patrons can do 
with a given resource. Some of these data include: 

■ ILL allowability: We have buttons for yes, no, n/a, and 
unknown. There is also a free text box to allow for fur- 
ther details (e.g., ILL allowed only via print). Our ILL 
staffs need to know this information, and occasionally 
reference librarians are asked about such restrictions. 

■ Number of simultaneous users: Because certain 
resources carry this restriction, this element helps 
public services staff troubleshoot the cause of a user 
not being allowed access. Documenting simultaneous 
user limits in ERTS provides a check that may help 
public services staff before assuming a more involved 
access problem is the culprit. 

■ Print restrictions: Some resources limit the number 
of pages printed per session, and others even prohibit 
printing. This element prevents the expenditure of 
valuable time trying to diagnose an apparent printing 
problem. 

■ Reserve restrictions: Staff responsible for electronic 
reserves need to know if such mounting is restricted 
in any way. An example of such a restriction is having 
a strict time frame for the duration of the e-reserve 
link. As with print restrictions, the licensor may obli- 
gate us to inform users of such restrictions or other 
license terms. 

■ SDI availability: This element indicates the availabil- 
ity of a service allowing patrons to register for e-mail 
notification when new content becomes available. 
Often, such content is in the form of journal issues or 
tables of contents. 

■ Archival guarantee: As we exchange print subscrip- 
tions for electronic equivalents, access to this infor- 
mation has become a great concern, especially since 
it is often hard to tease out of veiled licensing lan- 
guage. 

■ Negotiation contact: This element stores the name of 
the licensor's negotiation representative. This infor- 
mation is useful when we wish to alter the language 
in our license. 

■ General comments: This catch-all field is used to cap- 
ture license data not covered in the fields above, such 
as a note concerning license revision dates. 
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Figure 1: Technical Services View of a Licensor Record 

Cataloging Information 

Cataloging electronic resources in the Tri-College setting 
poses complications beyond the natural challenges inherent 
with this ever-changing media. When the Tri-Colleges first 
purchased electronic resources, a commitment was made to 
provide individual bibliographic records in our local catalog 
for each title. During this time, many journal publishers pro- 
vided online access to their content, often free with the print 
subscriptions. As aggregators and large publisher collections 
became available, the challenge to provide title and subject 
access grew into an even more formidable task, as described 
expertly by Calhoun and Kara (Calhoun and Kara 2000). In 
order to continue providing individual title access in this envi- 
ronment, the Tri-Colleges employed several methods of cata- 
loging, including a locally derived batch method, along with 
the more standard copy cataloging via cooperative resources 
like OCLC. Further adding to this quandary, the consortium 
libraries share a catalog. Although the libraries purchase 
many online resources collectively, there are numerous e- 
resources unique to a single library. Maintaining consistent 
cataloging standards across three separate technical services 
units is a challenge. ERTS supports sharing of these standards 
by centralizing cataloging information for the Tri-Colleges. 

Initially, the cataloging elements in ERTS were linked 
to the licensor database. This architecture posed three prob- 
lems, however: 

■ The licensor name (e.g., Elsevier Science) is gener- 
ally not used by cataloging and reference staff to 
identify an electronic resource (e.g., ScienceDirect). 

■ Catalog librarians describe information about individ- 
ual and collection titles that is not always consistent 
across multiple resources offered by the same licen- 
sor. For instance, a licensor may place title lists and 
holdings information for one of its collections on the 
Web, but not for another. This may affect the way the 



resources are cataloged. Appending these cataloging 
data to title records, rather than licensor records, 
gives us the flexibility necessary to record differences 
among collections. 
■ Several freely available collections for which the Tri- 
Colleges maintain cataloging procedures do not war- 
rant a licensor record. 

The cataloging database consists of approximately sixteen 
fields that are divided into four sections on the cataloging 
information page: Title; Tripod (the Tri-College Consortium s 
integrated library system) Searching Information; Technical 
Cataloging Information; and Publisher-Related Information. 
An explanation of each section follows: 



Title 



Cataloging uses this section, consisting of one element 
"Title," to identify the individual journal, collection-level, or 
aggregator title. The Tri-Colleges use the MARC 130 
(Uniform Title) tag for local collocation and retrieval pur- 
poses within Tripod. The title field in ERTS replicates the 
locally derived 130 field. The intention is to facilitate ease of 
searching for public services staff. If they require more 
information about an electronic resource, they can then 
search the title in ERTS. 

Tripod Title Searching Information (for Public Services) 

This section, designed for use by public services staff con- 
sists of two elements that identify the search keys necessary 
for retrieval of all titles in a collection or aggregation. The 
first field contains a URL that invokes an OPAC search in 
Tripod. The second element contains the Tripod search key 
and search term. Such a field might look like this: 
author = Project Muse. 

Technical Cataloging Information 

This section centralizes local decisions for Tri-College cat- 
aloging staff. It consists of three elements. The first field 
notes, whether individual titles within a collection, aggre- 
gation, or database, are analyzed. The second field indi- 
cates what method is used to catalog analyzed titles and 
where the file used for the locally batch-created records 
resides. The third field records any MARC fields that are 
unique to each collection, aggregate, or database. For 
instance, a cataloger might decide to use a series entry to 
help collocate related electronic resources. When this is 
the case, the 4XX field (and 8XX field, if necessary) would 
be recorded in this field. Also, if a 7XX field is recorded for 
a person or corporate body, it would be accordingly noted 
in this area. 
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Publisher-Related Information 

This section incorporates URL and note fields. The URL 
field directs catalogers to a title list, usually located on the 
licensor's Web site, that is used in our batch load proce- 
dures. A brief note about the update pattern and frequency 
of these titles lists is also located here. The final element in 
this section is a note about whom to contact at the vendor 
for service updates. 

Overall, the cataloging database is a modest component 
of ERTS. Yet it provides the Tri-College's cataloging com- 
munity an invaluable tool. ERTS circumvents the need to 
record cataloging decisions on paper files or "in our heads," 
making for a stronger, more fluid approach to cataloging 
electronic materials throughout the consortium. 

Purchase Information 

Although much purchase information is available in our local 
catalog, we felt it would be useful to be able to view a title's 
cost over a five-year period, as well as to easily distinguish any 
one-time fees. Additionally, we wanted to have the ability to 
generate reports that would tell us how much we were spend- 
ing on different categories of electronic titles. Each purchase 
event is captured in ERTS by entering the following data: 

■ Library: this is the purchasing library or in some cases 
may be the consortium as a whole. 

■ Licensor: selected from a drop-down list of licensors; 
this is usually the publisher/creator of the title. 

■ Vendor: also selected from a drop-down list; this is 
from whom we purchase the title. For cases in 
which one of the libraries acts as purchasing agent 
for the other two, that library would be recorded as 
the vendor. 

■ Purchase type: we have a need to distinguish among 
titles that are paid as electronic only, titles that carry 
an added cost over the cost of the print subscription, 
and titles that offer free online access as a conse- 
quence of a print subscription. 

■ One-time charges: we wanted to record this informa- 
tion separately so that it could be distinguished from 
annual costs. Price, paid date, expiration date, and 
ILS order number are also entered. 

Generally, much discussion surrounds the initial deci- 
sion to purchase a particular resource. The decision to 
renew a resource, however, is often made with less 
thought and in a very short time frame. It is most often the 
case that the need to make the renewal decision is 
prompted by a renewal form or invoice from a vendor and 
is sometimes received after the previous subscription has 



expired. We often do not take the time to ask ourselves 
important questions such as: How often was this resource 
used? Has the licensor provided good service in the case 
of technical problems? Can we justify the cost? Instead, 
we often rely on the gut feeling of our bibliographers. 
While their sense of the usefulness of the resource may be 
valid, we want to be able to provide more data and more 
time for them to make the renewal decision. Therefore, 
we have added an e-mail-alerting component to ERTS 
which uses the expiration date in the purchase record and 
notifies selected staff sixty days prior to the expiration of a 
title. This is a strategy we learned from the HERMES sys- 
tem implemented at Johns Hopkins University (HER- 
MES 2001). We believe this gives us sufficient time to 
analyze usage statistics, cost, and service issues (which are 
available in ERTS) so that we can make informed renewal 
decisions. A 'renew' button in the purchase record moves 
the previous year's purchase data to a new column, retain- 
ing the ILS order number and purchase type. ERTS uses 




Figure 2: Example of Data as Recorded in the "Technical 
Cataloging Information" Section 



Figure 3: Example of a Purchase Record in ERTS 
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the price entered for the new year to calculate the price 
change from the previous to the current year. 

A variety of reports can be generated from the pur- 
chase data in ERTS. For example, we can create reports 
totaling electronic acquisitions by purchase type (publisher 
collection, aggregator collection, electronic only, etc.) for 
the fiscal year or for any selected time period, giving us the 
title, the most recent paid date, and amount of each elec- 
tronic resource, sorted by type of resource, then by title. A 
report on the number of records by purchase type and an 
annual expenditure comparison report can also be gener- 
ated. Other report types can be created as needed. 



Technical Specifications 

ERTS runs on FileMaker Pro, currently version 5.5 desktop 
(not server) software at Haverford's Magill Library. ERTS 
was developed on a Mac, but currently runs on Windows. 
Staff use Macintosh and Windows computers to access the 
database, which performs well on both platforms. Read- 
only access to ERTS is restricted to the three college cam- 
puses by IP address; editing privileges are restricted by 
passwords. 

The staff functions of inputting, editing, and reporting 
are available in all three campus libraries through 
FileMaker's sharing system. Search functions for public 
services staff are available through a Web interface using 
the FileMaker CDML tags. Through the Web, users on the 
three campuses can search by licensor name or title and 
view the license restrictions that apply. Staff can also enter 
comments about an e-resource's system performance or 
access difficulties, which can then be made available to 
them at renewal time. 

ERTS consists of six interrelated files or "tables." 

■ Licensors (entities from whom we license 
resources) — One record is entered for each licensor 
and used by all three libraries. 

■ Items (individual resource titles) — One record is 
entered for each title and used by all three libraries. 

■ Purchases (acquisitions data about the resources) — 
Each library maintains a separate purchase record. 

■ Vendors (entities from whom we purchase 
resources) — One record is entered for each vendor 
and used by all three libraries. 

■ Service comments (incident reports) 

■ Administration (constant data needed by several 
files) 

More information about these files is available on the 
ERTS Web site, www.haverford.edu/library/erts/. 
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Figure 4. ERTS Report Module 




Figure 5. Public Servies View of a Licensor Record in ERTS 

Conclusion 

ERTS's well-defined mission does not prohibit its evolution. 
Plans are in place to create a workflow model that would 
track the various phases an e-resource goes through from 
selection to cataloging. In the same vein, we would like to 
interface ERTS with a locally developed trials database. 
Such a marriage would bridge the gap between trial use of 
an electronic resource and the decision to purchase it and 
would help the consortium better monitor the life span of its 
growing e-resource collection. 

Although ERTS has satisfied its mission of making avail- 
able administrative metadata to all staff within the Tri- 
College Consortium, it is likely the system will eventually 
outgrow its relatively simple infrastructure. Most e-resource 
systems are built using more robust database applications 
and are utilized not only to track, but to provide access to e- 
resources. ERTS could be redesigned to do this within its 
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current framework, but such efforts would be limited tech- 
nically by FileMaker Pro's functionality and would overlap 
with other work currently underway in the consortium. 
Moreover, once ILS vendors begin to market ERTS-like sys- 
tems, it may be logical to import the data into such a system 
so as to merge the administrative piece with the delivery 
mechanism. 



Additional Resources 

A number of other e-resource projects similar to ERTS are 
underway. Adam Chandler (Cornell University) and Tim 
Jewell (University of Washington) maintain "A Web Hub 
for Developing Administrative Metadata for Electronic 
Resource Management" at www.library.cornell.edu/cts/ 
elicensestudy/home.html. This Web site features descrip- 



tions of other academic license-tracking projects, working 
documents, and a link to the eresourcestudy discussion list. 
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Appendix 1 
ERTS Tables and Element Sets— May 2002 

Elements are grouped here as they are in screens presented to the user. Where portals display elements from other tables, 
those are shown in {}. Screens given here are those used by staff rather than the few simpler public views. 



Table: Licensor 

Our intent is to have one licensor record for all libraries that use that license, even if our terms differ slightly. There is a dif- 
ferent field for each library to reference the complete license by URL to a vendor site or a local PDF file. Any differences 
in terms for ILL, printing, etc. would be described in the appropriate text fields. 

Data appears in three separate displays: opening display with license conditions, technical information display, and sta- 
tistics collection information display. 



Field 


Type 


Purpose 


Opening Display 






Licensor 


Text 


Organization that controls the license; chief link among the main tables 


License URL Bryn Mawr 


Text 


URL to vendor license location or to local PDF of printed license. Bryn 






Mawr license 


License URL Haverford 


Text 


Same: Haverford license 


License URL Swarthmore 


Text 


Same: Swarthmore license 


License URL Consortium 


Text 


Same: Consortium license (for joint licenses) 


Online documentation URL 


Text 


URL location of online documentation for the licensor's products 


License Conditions Section 






ILL allowed? 


Values: yes, no, N/A, unknown 


Quick info on ILL rights 


ILL detail 


Text 


Explanation or exceptions if needed 


Simultaneous user restrict 


Text 


Terms or limits on simultaneous use 


Print restrictions 


Text 


Terms for printing 


Remote access restrictions 


Text 


Terms for remote use 


Reserve restrictions 


Text 


Terms for reserve use 


SDI availability 


Text 


Notes on SDI services offered 


Archival guarantee 


Text 


Long-term availability guarantees 


Negotiation contact 


Text 


Licensor contact for contract negotiations 


General comments 


Text 


Free text comments 


Last updated 


Date - autofill 




Updater initials 


Text - initials 




Technical Information Display 






Technical contact 


Text 


Licensor technical contact for product access issues 


{ Service comments } 


{ Portal to service table } 


Date, location, and beginning of each comment; link to service table 


Authorization 


Values: IP address, passwords, 


Type of authorization used for access 



other 
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Authorization details 
Content note 
Publication lag 
Linking service 

Linking service note 
Statistics Information Display 

Statistics URL 
Schedule 
Responsibility 
Instructions 

Special Function Fields 

See Ref 
LibraryChoice 

Create Date 



Details of authorization 

Coverage, e.g., journals include letters, advertisements, etc. 
Lag time (or advance publication) vis-a-vis any print or other versions 
Which link servers are used with the product 



Text 
Text 
Text 

Values: Silverlinker, SFX, 
none, other 

Text Linking service details 

(Four sets of these fields, one for each library) 

Text URL or other location to get use statistics 

Text Statistics pickup schedule 

Text Person assigned to statistics 

Text Special instructions for access or manipulation 



Text 

Values: Bryn Mawr, Haverford, 

Swarthmore, Consortium 
Date - autofill 



Creates a See reference in search results lists 

Facilitates retrieval of titles for one license and one library 



Table: Title 

Title table includes information about individual titles subscribed through collections, titles of collections themselves, and 
titles of other electronic services such as indexes. The intent is to create a single place to search any electronic resource by 
its title and retrieve it. 

The intent is to have one entry per title on which each library records which licensor they use for the title. The title infor- 
mation links back to the license table through the licensor name. 



Field 


Type 


Purpose 


Main Title Display 






Title 


Text 


Title of individual journal, of collection, of aggregation, or of electronic service 


Tripod title URL 


Text 


URL to search the consortium OPAC by the title 


Consortium licensor 


Values: Licensors 


Licensor source for consortium 


BMC licensor 


Values: Licensors 


Licensor source for Bryn Mawr 


HC licensor 


Values: Licensors 


Licensor source for Haverford 


SC licensor 


Values: Licensors 


Licensor source for Swarthmore 


{License detail) 


(Portal) 


Displays selected fields from selected licensor record; links to complete licensor 






record 


Format 


Values: e-journal, e-book, database, 


Specifies type of title. Collections are groups of titles from a single publisher; 




collection, aggregation, other 


aggregations are groups of titles from several publishers. 


{Current purchase records) 


(Portal) 


Library and amount paid from each related purchase record; link to purchase record 


Collection Cataloging Information 


Instructions for cataloging constituent titles of collections and aggregations 


Tripod collection URL 


Text 


URL to search the collection title on the OPAC 


Tripod titles URL 


Text 


URL to retrieve all cataloged constituent titles on OPAC 


OPAC search index 


Values: author, title, JournalTitle 


Type of OPAC search for constituent titles 


OPAC search text 


Text 


Text of OPAC search for constituent titles 


Title level cataloging 


Values: yes, no, other 


Whether title-level cataloging is done for the collection 


Cataloging decision note 


Text 


Details on decision 


Cataloger 


Text 


Name of responsible library and cataloger 


Cataloging method 


Values: mailmerge, OCLC, other 


Whether cataloging is done on OCLC, with MARC records created through 






mailmerge process, or other method 


Excel file location 


Text 


Workstation and file location of mailmerge Excel file and Word template 


Cataloging method note 


Text 


Details of cataloging method 


Overlay tag 


Text 


Tag and content used to overlay/update title cataloging records 


Marc tag 


Text - repeating 


Standard fields for cataloged titles in this collection 


Marc indicators 


Text - repeating 


Indicators for the fields 


Marc data 


Text - repeating 


Data for the fields 


Cataloging content note 


Text 


Additional cataloging notes 


Publisher-Related Information 






Title list URL 


Text 


URL for the collection/aggregation title list supplied by the publisher 


Title list note 


Text 


Details about title list 


Title list update frequency 


Text 


Frequency of title list updates 


Vendor local contact 


Text 


Vendor contact information if different for this title 
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Table: Purchase Information 



This table tracks payments for electronic services. Each record is for only one library and links back to the title table through 
the title and to the licensor database through the licensor name. 



Field 

Basic Information 

Title 
Library 
Licensor 
Vendor 

5 Years of Purchase Data, 

Purchase type 

Price 

Paid date 

Expiration 

Order number 

Price change from prev yr 

Single Fields 

Price change percent 

One-time charge 

One-time charge paid date 

Purchase notes 

Special Function Fields 

Time before expire 

Expiration e-mail sent 

Time since e-mail sent 

E-mail notification subject 

E-mail notification text 



Type 

Text 

Value: BMC, HC, SC, or consortium 
Value: from licensor table 
Value: from vendor file 
Set of Fields Repeated for Each Year: 
Values: aggregation/collection, free w/ 

print, extra w/print, electronic only, other 
Number 
Date 
Date 
Number 
Calculation 

Calculation 
Number 
Date 
Text 

Calculation 

Date 

Number 

Concatenation 

Concatenation 



Purpose 

Copied from title record 

Library or consortium for this purchase 

Initially copied from title record 



Purchase arrangement in relation to print 

Subscription price; if extra with print, generally the extra amount. 
Order ID in IOLS 

Calculated for most recent and previous price 
Any one-time charge involved in purchase 

Details of payment, price structure of purchase 

Fields used to calculate and send e-mail alerts 60 days before expiration. 



Table: Vendor 

This table tracks very basic information about vendors — organizations we make payments to for the electronic resource. 



Field Type 

Broker Text 

General contact information Text 

Consortium contact Text 

Bryn Mawr contact Text 

Haverford contact Text 

Swarthmore contact Text 

Notes Text 



Purpose 



Used if different from general information 

Same 

Same 

Same 



Table: Service 

This table is intended to allow users to enter comments on service problems and to track the reports. 



Field 

Licensor 
Comment 
Date 
Location 
Submitted by 



Type 

Text 
Text 
Date 

Values: BMC, HC, SC, remote 
Text 



Purpose 

Copied from licensor or title database 
Date of incident 
Initials or name 



Table: Admin 

This table holds addresses used for e-mail notifications sent from the Purchaselnformation database. 



Field Type 

Library Values: Bryn Mawr, Haverford, Swarthmore, Consortium 

E-mail address Text 

cc Address Text 



ALCTS 



Because your library collection 
are more important than ever. 
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Book Reviews 



Douglas Raber, Editor 

Managing Records As Evidence 
and Information. By Richard J. 
Cox. Westport, Conn.: Quorum 
Books, 2001. 243p. $67.95 (ISBN 
1-56720-231-4). 

During the series of events that 
became known as the Iran-Contra 
affair, National Security Council Staff 
Officer Oliver North exchanged a 
number of e-mail messages with his 
superior, National Security Advisor 
John Poindexter. Sent via the White 
House e-mail system, these messages 
formed a crucial record of the events 
that constituted the Iran-Contra scan- 
dal. A decade's debate has raged 
between the various parties involved 
as to what kinds of documents, pre- 
cisely, these e-mail messages were. 
Were they routine junk that could be 
purged by the White House, as the 
first Bush Administration contended, 
or were they important records and 
documents that must be preserved? 

As Richard J. Cox discusses in this 
detailed study, the Iran-Contra affair is 
but one instance of which the very def- 
inition of what constitutes a "record" is 
the subject of public debate in the age 
of information technology. Modern 
corporations, businesses, and govern- 
ment agencies are well into an era 
where "the development of the per- 
sonal computer has made every 
employee a records-generating 
dynamo" (99). This plethora of records 
presents a particular challenge for 
records managers and archivists. How 
do they sort through mounds of paper 
and electronic records to determine 
what is important and what is not? For 
Cox, the answer begins with clearly 
defining what constitutes a record, 
then using this definition as the basis 
for developing sound policies for 
records appraisal and maintenance. 



Cox, a professor at the University 
of Pittsburgh's School of Information 
Sciences Archival Studies program, 
has published numerous articles deal- 
ing with records, archives, policy, and 
the nature and importance of the 
record in the Information Age. This 
volume distills, revises, and themati- 
cally encapsulates nearly a score of 
articles from a handful of journals. 
The result is a comprehensive, useful, 
and eloquently argued examination of 
the importance of accurate record 
management in a time when a record 
could just as easily be embedded in 
computer code as printed on a piece 
of paper. 

Given the confusion over what 
constitutes a record, Cox opens his 
work with a chapter titled "Starting 
Policy: Defining Records." While this 
may seem unnecessary to many pro- 
fessional archivists and records man- 
agers, Cox makes a convincing case 
that the definition of "record" has 
become somewhat vague and elusive 
as computers have become common- 
place tools for records generation and 
storage. Fundamental to any records 
management or archival policy is 
understanding that "records are dis- 
crete entities, with characteristics sep- 
arating them from other information 
sources. They capture evidence 
because they document transactions" 
(16). They form the basis for organiza- 
tional memory, help organizations 
comply with external regulations and 
rules, and exist as evidential markers 
regardless of whether they are hand- 
written letters, spreadsheets tucked in 
a database, or e-mail transactions. Cox 
illustrates how "archivists and records 
managers . . . wandered" away from 
the evidential role of records, then 
builds a compelling case for under- 



standing that "records need to be the 
focus, as the source of evidence of the 
work of organizations and individuals 
and for purposes of corporate mem- 
ory and accountability" (34). 

After untangling the definition of 
records from the minefield of modern 
information technology, Cox's second 
chapter outlines ways to focus on 
records — not technology — as records 
management policies are created. 
Modern records creation and man- 
agement is inextricably tied with soft- 
ware and systems design and 
implementation, calling for nothing 
less than "a new preservation para- 
digm for electronic records" (95). To 
manage records effectively and set 
workable policies, Cox argues, records 
managers must have enough under- 
standing of the process to ensure that 
systems and software do not impair 
the ability to preserve records. 

"The Policy's Spine: Appraising 
and Managing Records," the third 
chapter, discusses some of the differ- 
ences between archival and records 
management policies in terms of 
value, electronic records, and preser- 
vation. Cox examines policies by the 
U.S. National Archives and other pub- 
lic agencies, using these examples to 
argue for clear and consistent policies 
for appraising, scheduling, and man- 
aging records while never losing sight 
of their evidentiary nature. 

Cox concludes this work with two 
chapters dedicated to spreading the 
gospel of proper record-keeping poli- 
cies. The first of these is a fascinating 
examination of public perceptions of 
archivists and records managers that 
includes examples from newspapers, 
contemporary movies, popular fiction, 
and children's literature. Sadly, Cox 
laments, the profession comes off as 
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dull and boring in the public's eye. 
"Surely records professionals can find 
someone who can communicate the 
details of their work in a fashion that 
captures public interest" (149). 
(Perhaps the archivists' equivalent of 
a John Grisham or John LeCarre?) He 
concludes this chapter with a serious 
examination of professional ethics, 
privacy, access, and policy in the light 
of public awareness and public 
scrutiny. The state of archival educa- 
tion is the subject of Cox's final chap- 
ter, and he examines both 
degree-granting programs and contin- 
uing education for practicing profes- 
sionals. 

The Iran-Contra e-mail debate is 
just one of the many examples of 
ambiguous or misguided record-keep- 
ing policies that fill this valuable and 
timely work. Cox's narrative repeat- 
edly shows how such a seemingly sim- 
ple thing as the definition of a record 
has often been lost in the Information 
Age. Fortunately, Cox also provides 
practical advice for creating workable, 
realistic policies to keep the evidential 
nature of records paramount as 
records managers and archivists navi- 
gate the technological complexity of 
the modern world. Clearly argued and 
well-written, this book will be wel- 
come reading for anyone who creates 
or administers archival or records 
management policies. — Gene Hyde 
(ghyde@lyon.edu), Lyon College, 
Batesville, Arkansas 

Maxwell's Guide to Authority 

Work. By Robert L. Maxwell. 

Chicago: ALA, 2002. 275p. $49 

(ISBN 0-8389-0822-5). 

"Authority work is important if a 
library wishes its users to have full 
access to its collections. Although 
doing authority work may seem more 
expensive than neglecting it, the cost 
of not placing headings in the library's 
databases under authority control — in 
terms of the wasted time and ill will 
toward the library of users attempting 
to navigate an uncontrolled database, 



to say nothing of the difficulties library 
staff will have in determining the 
extent of their collections — is 
undoubtedly greater than the initial 
expense to the library," states Robert 
L. Maxwell in this new book on 
authority work (263). Maxwell — 
already known as author of the current 
edition of Maxwell's Handbook for 
AACR2R (1997)— has given librarians 
another indispensable cataloging tool 
with the publication of Maxwell's 
Guide to Authority Work. 

In the introduction, Maxwell does 
a good job of explaining what authority 
control and authority work are — and 
the reasons why libraries should spend 
time and money on them. In a chapter 
on "Standards Governing Authority 
Control," he lists the tools for formu- 
lating name and uniform title headings: 
Anglo-American Cataloging Bides, 2d 
ed., (AACR2), Library of Congress 
Rule Interpretations, the Name 
Authority Cooperative Program's 
NACO Participants' Manual, and the 
Library of Congress's Descriptive 
Cataloging Manual Zl: Name and 
Series Authority Records. Standards he 
cites for terms include ANSI/NISO 
Z39.19 Guidelines for the Construc- 
tion, Format, and Management of 
Monolingual Thesauri and the Library 
of Congress Subject Headings and LC 
Subject Cataloging Manual — all dis- 
cussed in detail in a later chapter. He 
also presents MARC 21 Format for 
Authority Data, the encoding standard 
for authority records, using explana- 
tion, examples, and an invaluable posi- 
tion-by-position table and description 
of the leader and 008 field of a MARC 
21 authority records. 

His chapter on "Basic Authority 
Control Procedures" includes work- 
flow for establishing headings and 
field-by-field guidelines for creating 
authority records. Figures with helpful 
examples are attractively presented 
throughout the book and keyed to cor- 
responding discussions in the text. 
Maxwell refers to other sections of the 
book throughout (usually by chapter 



number) when introducing topics that 
will be discussed in greater detail later 
on. Other sections are "Authority 
Control of Names," "Uniform Titles: 
General Information," "Uniform 
Titles: Particular Problems," "Series: 
General Information and Series 
Authority Records," "Authority 
Control of Terms: Thesaurus 
Building," "Authority Control of 
Terms: Subjects," and "Authority 
Control of Terms: Genre/Form." 

The final chapter, "The Library 
and Beyond," is concerned with 
sources of authority records, outsourc- 
ing, and cooperative programs for the 
sharing of authority records. Maxwell 
also discusses library systems and data- 
base maintenance. "It is important to 
look upon authority work as an ongo- 
ing process, not something that can be 
undertaken once and then considered 
finished," he emphasizes in his conclu- 
sion (264). 

Full of good explanations, helpful 
examples, and practical advice, the 
book is readable and easy to under- 
stand. I was impressed first thing 
when I saw the "Glossary of 
Acronyms" at the very beginning. 
Although there is no bibliography per 
se, Maxwell provides references to 
cited and other related publications 
and Web sites through end-of-chap- 
ter notes. It probably would have 
been helpful to have a cumulative list 
of resources at the end of the text, but 
having the notes at the end of each 
chapter is my personal preference — 
and many of them are explanatory 
rather than simply bibliographical. 
There is a thorough index, thankfully 
set in type the same point size as the 
main text, which facilitates locating 
and reading the entries. Overall, the 
book is well designed and physically 
attractive. 

Previous manuals, such as Robert 
H. Burger's Authority Work: The 
Creation, Use, Maintenance, and 
Evaluation of Authority Records and 
Files (1985) and Authority Control: 
Principles, Applications, and 
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Instructions by Doris H. Clack (1990), 
have dealt with the practical issues of 
authority work, but, as change affect- 
ing technical services and cataloging 
continues to accelerate, librarians 
struggle to compete in the changing 
information environment and to deal 
with ever changing ways of doing well 
what we do. Maxwell's Guide to 
Authority Work is a welcome 
resource for twenty-first-century 
librarianship and is sure to become a 
classic. 

Robert L. Maxwell currently rep- 
resents the Association of College and 
Research Libraries (ACRL) to the 
Association for Library Collections 
and Technical Services Committee on 
Cataloging: Description and Access, 
and has chaired the Bibliographic 
Standards Committee of the Rare 
Books and Manuscripts Section of 
ACRL. He is associate librarian at 
Harold B. Lee Library, Brigham 
Young University. — Linda Behrend 
(behrend@utk.edu), John C. Hodges 
Library, University of Tennessee, 
Knoxville 
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Usability Testing for Library Web 
Sites: A Hands-on Guide. By 

Elaina Norlin and CM! Winters. 

Chicago: ALA, 2002. 112 p. $32 

paper (ISBN 0-8389-3511-7). 

Norlin and Winters give us a basic 
guide for implementing usability test- 
ing for library Web sites. The book 
gives an overview of usability testing, 
its purpose, benefits, design recom- 
mendations, and includes a section on 
how to get "buy-in" to justify the need 
for usability testing. 

The authors describe two types of 
"buy-in" — passive and active. Passive 
buy-in means that people go with the 
proposed idea because they "have to," 
unlike active buy-in in which people 
go with the proposed idea because 
they "want to" (19). The ultimate pur- 
pose of buy-in is "to rally the neces- 
sary partners who agree that your idea 
makes sense and is worth achieving" 
(19). Indeed, motivating library staff 
and stakeholders to implement usabil- 
ity testing is essential for the success 
of a usability project. 

The authors argue that librarians 
have often adopted a "we know best" 
philosophy when designing Web sites, 
using technical language that may be 
ambiguous to many users. Usability 
testing could help librarians eliminate 
ambiguity and develop a common ter- 
minology and language that meet user 
needs. The book has a section on the 
needs of persons with disabilities. This 
is an important issue to consider not 
only when testing Web sites, but also 
when designing them. 

The book describes various 
assessment tools to gather data, such 
as print and online surveys, as well as 
focus groups. It gives an example of a 
survey and a set of sample questions to 



use for focus groups. In addition, it 
suggests the development of specific 
tasks to give to participants who will 
test Web sites. The sample of tasks the 
authors present, however, lack ques- 
tions about interface design and navi- 
gational features of Web sites. 

The authors advocate a modera- 
tor and a recorder for each participant 
during testing. However, this method 
may be costly in terms of time and 
effort. If a library is seriously embark- 
ing on a continuous usability testing 
project, the library should consider 
acquiring a usability laboratory. Such 
a laboratory allows the observer and 
the participants to communicate eas- 
ily using microphones and speakers 
within the room where the testing 
takes place. Most importantly, the 
cameras the laboratory is equipped 
with can record the participants' 
online activities, facial expressions, 
and verbalization; thus, the observer 
can collect both quantitative and qual- 
itative data that may provide a holistic 
view of the participants' assessment of 
the sites. 

The book makes a positive contri- 
bution to the literature of usability 
testing in that it emphasizes user-cen- 
tered design, provides a systematic 
approach to testing Web sites, and is 
written in nontechnical language. 
Novices to the topic of usability testing 
can use this book to obtain basic infor- 
mation about the topic and how to get 
their usability project started. Those 
who need advanced information about 
usability testing should consult Jakob 
Neilsen's site at www.useit.com. 
— Dania Bilal (dania@utk.edu), 
Associate Professor, School of 
Information Sciences, University of 
Tennessee, Knoxville 
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